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roduct Service Description 


LEADING PARTICULARS 


The LS 600 is a subsystem intended to read, in serial mode, 

punched cards having either 80 or 51 columns. . 
The reader may be connected to all Line 100 COMEUbenEs and. to- 
GE computers. 

The reader houses in one cabinet the following: ‘sub-sesentliess 


a) Reader mechanics. 

b) Operator panel. 

c) Device Oriented Electronics. 
ad) Controller and Transooder. 


The description of the machine si based on principle of ope ‘+ 
ration basis without going into-the more intricate details. — 
Thus, even though the description is basically intended for 
a 600 card per minute reader, it is also valid for those sub— 
sequent models that have a reduced card flow if the intrinsic 


' differences are taken into consideration. 


For example: 


—- The MIS 450 for 400 cards/min is the equivalent of the MIS 
420 for 600 cards/min. The drive ratio of the feed head in- 


put gear changes. 


~ The ATA 211 D for 400 éavte/min is the equivalent:: of the. 
ATA 211 for 600 cards/min. The one-shots that regulate card 
feed sequence, have: their times varied; see chap. 857. 


Consequently, as a result of the mentioned differences, the 
mechanical diagrams and electical circuits relative to card 
feed, the jam circuits and others, have undergone variations 
that must be identified with the individual model. 

The accepted term to define the LS Card Reader is CRZ 111-112 
for 400 cards per minute and CRZ Lea for 600 card ‘per mi- 
nute. : 

The term CRD 160 defines a LS Card Reader conneoted to the 
GE 400 Computer ayEeens : 
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CHARACTERISTICS 


The reader functional characteristics may be .grouped as fol 
lows: 


1) - Serial reading with acyclio card feed system that per 
mits a maximum speed of 600 cards a minute. 


2):— Photoelectric card reading system achieved with a 12 
. photodiode read head. Each photodiode is used to read 
one row of the card. 


A 2000 card, continuous replenishment, gravity fed hop 
per. 


4) - A mechanically operated card deflector system to send, 
when commanded, cards to the.reject stacker instead 
than the normal stacker. 


5) - A normal reception stacker with a 2000 card capacity. 
It may be unloaded during machine operation. 
Cards are stacked in the same way and order that they 
assumed in the hopper. 


6) — The reject stacker has a 500 card capacity. May be un 
loaded during normal machine operation. Cards reach 
the reject stacker only when a mechanical deviator or 
deflector is commanded. They are stacked in the sane — 
way and order had at the feed hopper. 


7) -— There is no necessity to separate, flex and joggle the 
cards prior to: loading. 


Cards using 51 oolumns may be utilized after prior ad 
aptation of the feed hopper and stacker. 

Commercial invoicing type cards and those cards with i 
perforations for binders may also be used. 


The operative console has pushbuttons and luminous § in 
dications for the correct utilization of the subsystem. 


10) - The subsystem may be employed with a standard control 
ler, with OGE 115 interface, or with an integrated con 
troller conneoted to an integrated GE 115 channel. 

Other controllers which respect the interface may also 
be used. 


The subsystem may use various transcoders, interchange 
able between themselves, with the possibility to read 
either in binary or in mixed mode. 
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LS 600 


SYSTEM COMPONENTS 


Description 


a) - Three phase A.C. peree supply, 220 ae 90 ops or 208 V, 


b) - 


coe 


a) - 


Sy 


f) - 
g) - 


x : 


ij - 


60 ops. ; 

Total A.C. power — 101. KVA approx. 

D.C. power supply derived internally. 

Total D.C. power absorption. 6 A approx. 

LTR 300 Standard euployed througout. 

All wiring and cabling abiding to U.L. standards. 
Partioular LTR 300 oirouits will be ley desoribed 


_ the D.0.E., chapter. 


Total subsystem weight. 300 Kg. 
Dimensions: 


~- Height — 1200 om 
- Width - 950 mm 


‘- Depth -- 700 mn. 


1) - 


Ambient requirements: 


- Temperature. From 18° C to 32° Cc. 
- Humidity . From 40% to 604. 


in 
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CONFIGURATION 


1. GENERAL 


The elementary units making: up the LS 600 are listed below: 


ty - 
2) - 
3) - 
4):- 
5) - 
6) - 
1) 
8):- 
9) - 
10) - 
11) - 


CON 420 
MIS 420 
ATA 210 
ATA 211 
TAV 210 
ALI 220 
ALI 210 
ALI 290 
GIS 450 
GIs 481/2 
VAR 220 


Chassis assembly with cabinet. 


Reader mechanics. 
4st D.O.E. module. 
end. D.O.K. module. 


Reader operative console. 


Read lamp power supply. 


Power supply augment, 


Power supply input filters. 


Controller PWB stack. 


Transcoder PWB stack. 


Two fan modules. 


Topographical location schematized in fig. 1. 
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Fig. 1 - LS 600 general view 


GIs (481/2) 


ALI 210 + ALI 290 
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BASIC BLOCK SUB —- DIVISION 


All parts that interest the subsystem functioning may be 
grouped in four blocks: 


1) — Mechanics. 


2) - Console. 
3) as D. 0.5. 
4) - Controller. 


These blocksare tied to each other by executive and infor 


mative signal exchanges 


2e 


a) 


b) 
*) 
d) 
e) 
f) 


&) 


From D.0.E. to Mechanics : signals go to command sole 


noids and apply power to motors and lamps. 


From Mechanics to D.O.B. : forwarding of read, card 


sync and mechanic state signals. 


From_ console to D.O.K. : forwarding of external com 


mands by console pushbutton action. 


From D.0O.F. to Console : signal flow to give rise to 
.luminous indication on the console. 


From controller to D.U.E. s go decoded signals prov. 


elzing from the CPU. 


From D.O.E. to controller : forwarding of read data ftr 


transcoding and various state conditions. 


From controller to CPU and reverse: exchange of state 


conditions and data for full dialogue. 


LS 600 


as described below and shown in fig. 


oO 
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Pesocription 


Fig. 2 — Subsystem interactions 
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LS 600 


Desoription 


MECHANICAL OPERATION 


GENERAL 


The mechanical portion of the reader is that assembly of 
organs that correctly interconneoted allows for proper funo 
tioning of each individual part. Power supply, alignment, 


. read, card drive and staoking mechanism. 


All cards have an itinerary to follow which is diagramati 
cally shown in fig. 36 


a) - Drawing of a card from the hopper. 


P 


b) — Forwarding cf the card, cross wise, to an alignment ref 


erence bar. 


c) - Advancing the oard, lenght wise (serially) to the read 
traok and then eject track. 


d) —- Card stacking in either the normal stacker or _ the 
reject stacker. 


The whole machine is subdivided in the poTeoene parts. Each 
will be described in detail later on. 


a) — Feed head and hopper. 
b) 
o) 


a) - Stackers. 


Read group and timing photodiso. 


Read and ejeot track. 


These parts are assembled on a cast aluminium alloy frame 
that constitutes the machine base (see fig. 4). 


13 
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Fig. 3 - Principle of operation 


, Cards in rejact stacker 
Card deck 


‘Istacker 


Read zone 


Card reference ba 


Fig. 4 - Card itinerary 


Read and eject track 


Hopper and feed 
head 


Card read group 
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‘ 


Motor . 


HOPPER AND FEED ASSEMBLIES 


The hopper and feed assembly form a-complete block, pinned 


._ to the machine bed and secured to the same, by screws. 


The hopper is located at the rear of the block. 


Cards, which are gravity fed towards the feed head,are guid 


ed at the sides by brackets which are part of the hopper. 
Other components which are fixed directly to the bed are: 


a) - The card alignment reference bar. It closes the wait 
ing station's lower portion and is fixed directly to 
the machine bed. 


b) - The counter rollers support. It completer the sides of 
the waiting station and makes it accessivle to the 
outside. This support is hinged to the bed and may be 
opened for servioing. 

‘It is normally hooked onto the R.H.S. of the card 
feed block. 


c) - The feed motor. It is situated. on the lower part of 
the feed block and secured to a flange. 


Feed. hopper 


Feed block 


Feed head 
Front 


support 


Fig. 5 - General view 


EXCu Ger 


Description 


——_—_$_—_—_— 


Sane! 


_ Counter-rollers 
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Feed hopper 


The feed hopper has a 2000 card capacity and may be loaded 
during normal machine functioning. A card weight gives uni 
form pressure. 
The card to be read is drawn from the deck by two feed belts 
on which it rests. 

A double card feed is prevented by a calibrated width throat. 
The feed back-up plate arm is guided and hinged in such a 
way :to ease card loading procedure during machine operation. 
It may be also located in the fully open position (see Pigs. 
6 and 7.). 


- Feed belt 


Card deck 


First card 


Sliding support 


Fig. 7 - Feed backup plate 
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Rvbeee Feed head 

“a , It consists of the mechanisms for card drawing, ..- advance, 
alignment and ejection from the waiting station. ; 
_Fig. 8 schematically illustrates these mecchaninsms. show 


ing the path taken by cards from the feed hopper to the wait 
ing station. mien 


~ 


Swinging feed 
platten 


Guide pulley and 
. belt tensioners 


Belt drive 


¢ : pulley 
Throat. r / \ Card feed 
ae». rR ; _ belt 
Idler —._- bi x Py Pinch roller 
Fixed side =] Card guide tile 


Waiting station ~ 


im 
Kj \ <p Pee Counter rollers 
°c 

Eject roller = | Nor” paell 


‘: Alignment roller 


Card reference bar 


Fig. 8 - Card path 
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Card feed sequences may be sumrized as follows: 


a) - At the receipt of a feed command the two feed delts 
move,ydrawing by virtue of their motion, the’ first 
card and send it to the throat. 


b) - The card them comes in contact with the pinch rollers 
which drive it to the waiting station. 


c) - The card is then taken up by the alignment roller 
that positions it on to the card reference bar. 


d) ~ With the next feed command, the card in the waiting 
station is fed to the read track by the eject roller 
and, simultaneously, the cycle as from a) is repeated. 


c) - The speed with which the card is transferred from the 
hopper to the waiting station is less than 1.5 m/secs. 
Card eject speed from the waiting station is 4.4 m/s. 
This velocity is kept throughout the card itinerary. 


The whole assembly making up the feed head is illustrated in 


figs. 9,10 and 11° and the various component parts are exa, (Q 
mined and described separately. , 


; Swinging platten 
Swinging platten lever 


Feed belts ‘Belt motion gears 
é 


Feed control 
lever 


Feed clutch 


a a | 
—,——s BD 


Main drive ‘ 4 
pulley 
Pinch roller pper throat Clutch gears 
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Fig. 9 - Frontal view 
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Fig. 10 - Feed head lower view 
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Fig. 11 -— Plan view of cam group and feed command solenoid 


cam solenoid 


Alignment cam 


Eject cam 


Cam drive 
Clutch 
se Feed counter— 


'.rollers levers 


Feed command 
lever Control’ lever for| 


alignment cam . Control lever for 
alignment roller 


Eject command lever 
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Drive to the secondary shaft 


‘Drive to the secondary shaft is disc friction driven from 


2626202 


the primary shaft. 

The friction drive is to ensure that no damage is caused to 
the feed head assembly in the eventuality of seizure or mal 
function fig. 12 shows the complete group. 

Motion derived from the main (primary) drive shaft is trans 
mitted to the worm gear, the helical gear, the disc clutch 
then to the secondary shaft. 


Secondary shaft 


Y 

is; 

SI mn 

| Primary shaft 


Fig. 12 — Worm gear and friction drive to secondary shaft 


Secondary shaft 

The secondary shaft imparts motion to thes 
a) - alignment roller (gear) 

b) — cam clutch (gear) 

c) — pinoh rollers: shat’ (belt) 
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Drive to pinch Drive -to cam clutch 
roller shaft 


Mrive .to alignment roller 


Fig. 13 -— Secondary shaft 


Pinch roller shaft 


Fig. 14 shows how the drive for the pinch roller shaft is 
derived. 


Drive to feed clutch 


Ny Pinch rollers / 


Drive from main shaft 


Fig. 14 —- Pinch roller shaft 


Cam clutch 


At every command, the cam clutch causes a rotation of 360° 
to the cam shaft causing a complete card feed cycle ieew. A 
card is drawn from the hopper and fed to the waiting sta 
tion. Simultaneously the card present in the waiting statim 
is forwarded to the read station. 


nies ee LS 600 
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The clutch is of the asynchronous type and receives direct 
drive from the secondary shaft through gears. 

Fig. 15 gives a cut-away view of the camshaft clutch. This 
assembly may be split in the following main parts: 


a) - A constantly rotating geared shell directly connected 
to the secondary shaft from which it receives its drive. 
When the clutch is disengaged, the rollers bind on the 
shell internal surface. 


A cage and hooking cam. These are joined together with 
the cage acting directly onto the rollers which are 
shrunk inside it. The hooking cam causes the clutch to 
come to a stop when it impinges onto the pawl. 


A hexagonal core and a hooking counter cam. They are 
fixed together and onto the camshaft itself. The hexa 
gonal core causes the rollers to hind on the shell's 
internal surface. The counter arm prevents the clutch 
from backing-up at stop. 


Drive rollers. The 6 rollers placed within the shell 
constitute a rigid driving body between the shell and 
the hexagon, at the moment when the olutch begins to 
bind. 


A circlip type spring. With ‘he clutch disengaged, it 
allows the cage predetermined angular motion with 
respect to the hexagonal core. 

This action keeps the rollers in direct contact with 
the core and their pressure is only released when the 
clutch hooks on the pawl an” associated hook. 


Drive rollers 


— 
Va 
: A pias BN Cirolip spring 
/} nK\ Dhar, 


Counter rew hooking cam 


Fig. 15 - Camshaft clutch 3/1967 | 4.895.1.024.0/a 
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Figs. 16 and 17 show the two phases of functioning. To fur 
ther clarify the camshaft olutch operation, the following 
points will be considered: 


a) — When the olutch is engaged, the position between the 
cage and the hexagonal core is such to allow freedon 
to the rollers. 

This, therefore, leaves the outer shell to rotate fre- 
' ely. 


b) - As the stop pawl is released, the cage rotates for 
the given quantity allowed by the circlip spring and 
brings the rollers to bear on the flats of the hexago 
nal core. The clutch starts to rotate. 


o) — When the clutch is engaged, the hooking cam, onto which 
the cage is connected butts up against the pawl stop 
ping. 
The inertia of the system is such to cause the circlip 
spring to become stressed, to rotate the hexagonal core 
and allow the hooking cam to fall in the counter-march © (a 
nick. eo 
The whole system, therefore returns to the oondition 
described in point 1 above. 


Circlip spring 


Hooking cam 


[| ‘~Counter march ~~ 
¥i\ \ hooking cam 


FON 
Hexagonal core Counter march pawl (a 


Fig. 16 — Clutch engaged — Fig. 17 - Clutch disengaged 
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Ne ) 
The clutch is commanded electrically through a solenoid con 
nected to the stop pawl. 
Fig. 18 shows the operation of the solenoid and the shock 
absorbing system. 
Camshaft 
Fig. 19 shows the general disposition of the camshaft. It 
receives drive through the cam clutch and has 3 cams keyed 
on it. 
1) - Feed cam - This cam moves the levers belonging 
to the card picking system. 
2) — Alignment cam - This cam moves the alignment roller 
levers. 
3) - Bject cam - This cam moves the eject (high speed) 
roller lever. 
@ ie, 
eh Solenoid Shock absorbing lever 
| Hooking and 
a . counter march 
tie rod’: 
cans 
Pawl and hook 
Rubber damping 
4) 


Fig. 18 - Camshaft olutch control 
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Alignment rollers clutch and cruciform ooupling. 


The secondary shaft, through a pair of gears, a felt inter’ 
poser and a cruciform coupling, imparts movement to the 
alignment roller.The felt pad interposer,acting as a clutoh, 
causes the alignment roller to came to rest when the card 
touches the reference bar. 


‘Alignment cam 


Fig. 19 — Cam shaft 


The felt.pad interposer also establishes the value of the 
force exerted by alignment roller-on the card for all the 
time that it is present in the waiting station. 

The cruciform coupling not only transmits its rotation to 
. the alignment roller, but: allows any transversal ‘movement 
imparted onto it by the cam-lever system. 


Transversal movement 


to roller 
. Roller control lever 


Drive IN 


Cruciform: coupling 


20 — Drive to ali ent roller 
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Qel2eQeT Alignment roller 


The alignment roller may move to and for transversally to 
position the card in the waiting station when it is in oon 
tact with its idler. 

When it with draws it allows the card to be ejeoted from the 
waiting station. 

This to and from movement is obtained with a cam-lever sys 
tem. , 

This oscillation is repeated at every feed cycle at every 
feed cyole at a time determined by the oam positioning on 
its shaft. , 


Alignment cam 


Return spring 


Cam lever 
return spring - 


_ Waiting station 


mS 


Wt tis; 
oe 


Alignment roller 
command lever 


Alignment cam lever 


Feed roller and idler 


ri Fig. 21 - Alignment roller mechanism 


Feed roller iiler 
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Eject cam 


5) 


Fig. 21 shows that with the roller positioned in the cam's 
lower profile, the alignment roller has withdrawn from the 
plane of the waiting station. ; 
When, on the other hand, the roller rides high on the can, 
the roller is brought in contact with its idler adhering 
with a pressure established by the return spring. 


Eject roller 


“he high speed eject roller is maintained in continuous ro 
tation through a tooth". belt driven from the shaft of the 
first pair of ‘track rollers. ; 


Swinging support 
Command lever 4 axis 


Drive IN 


Return 
spring 


Eject roller 


Fig. 22 — Eject roller mechanism 
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The eject roller is designed to have an oscillating nove 
ment commanded by a cam—lever system. This cyclio movement 
is achieved by a cam acting on a roller. 

When a card is to be ejeoted from the waiting station the 
eject roller touches its idler. : 
When the oam profile removes the pressure from the oommand 
lever, the eject roller withdraws from its idler allowing 
a new card to be introduced in the waiting station. 


2.2.2.9 Swinging platten 


The swinging platten is located in the card feed assembly 
and fulfils the following tasks: 


1) = Under machine OFF conditions the platten is withdrawn. 
The card deck is therefore in contact with the feed 
belts. Friction between the card and the belts prevents 
the oard from falling into the waiting station below. 


At the start of evey mechanical cycle the platten re 
mains withdrawn. 

The feed belts drag the first oard downwards,under the 
pinch rollers. ; 


As soon as the card finds itself under the pinch rol 
lers, the platten advanoes further than the plane of 
the moving %eed belts. 

This prevents the feed belts picking another card,caus 
ing an inevitable throat jam. 


Before the end of the end of the meohanical cycle and 
after the feed belts have came to a stop, the swinging 
platten withdraws once more. 
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Swinging platten 


Feed belts 


Platten command levers 


Transmission shaft 


N& Feed clutch pawl lever 


Feed command lever 


Return spring 


LM» 


Feed cam 


Fig. 23 - Swinging platten mechanism 
The rotation of the feed cam causes an oscillating move 


ment to the swinging platten. Motion is transmitted a lever | 
-roller system. The cycle is restored by a return spring. 
This movement is achieved through a cam~lever arrangement - 
that acts direotly on the feed command lever and the Peed 
clutch pawl lever which will be described later. 
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2.2.2.10 Feed clutch 


The feed clutch transmits to the card feed belts an alter 
nate rotational drjive that, matched to the movement of the 
swinging platten, effects the picking of one card. 


Rubber dampers 


Pawl control lever 


Drive IN (pinch roller 


Fige 24 — Feed olutch assembly 
Its construction and operation is similar to that of the 
camshaft clutoh described previously. See para. 2.2.2.4. 
The only difference is the positioning of the hooking oan 
and the counter march hooking can. 
The camshaft clutch has a rotation of 360° for the feed 
clutch of 180°,for each command. ' 

4) Clutch commands come through the pawl control lever whioh. 


is moved by the feed cam. See fig. 23. 


Med alan 1 
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The whole operation is illustrated by fig. 24. Worthy of 
notice are: 


1) — The damping lever - it absorbs the stop impact. 
2) - The pawl lift system — lifted by the control lever.. 


2-2-2411 Feed belts 


The feed belts receive traction from the clutch through a 

pair of gears. The driver is fitted on the clutch shaft,and 

the driven is on the axis of the belt driving pulley. See 

fig. 9. 

The feed belts are located in a block that may be readily 

removed from the feed head. 

It is made up of a frame upon which 4 pulleys are fitted, 

all acting as guides for each belt. 

Two are used to maintain the belts taut and the other two - 
- being the drivers. 


Feed belts 


Fig. 25 — Removable feed belt block 
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2.2.2.12 Throat 


The throat consists of a vertical knife fitted on the feed 
belt frame and a horizontal knife on the feed head support 
casting. 

Only the horizontal knife is adjustable to set the throat 
gap. , 

Its function is to allow the passage on only one card at 
the time avoiding all possibility of a double feed. 


Feed belt 
frame 


Vertical knife 


| Horizontal knife 


Throat gap 


Fig. 26 - Throat group. 


2.2.2.13 Hopper microswitch 


It is fitted to a support and operated by a V shaped con 
mand lever. One leg of the V carries a roller that protrudes 
toward the front of the card picking unit, exactly between 
the two feed belts. 

.When no cards are present in the hopper the microswitch 
trips. 
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Support 


Roller 


Fig. 27 - Hopper microswitch 


Reference bar and waiting station 


The alignment reference bar is located at. the botton of the 
waiting station and is secured directly on the front edge 
of the machine bed. 

Its purpose is to align and stop the card, proveining from 
the hopper, so to present it perfectly squared-up ‘to the 
read head. 

The waiting station consist of: 


a) — A hinged plate upon which various devices are fitted. 
This plate, or swinging wall, hooks on the fixed side 
of the waiting station which is integral with the feed 
head. 


fou 
~ 
{ 


The alignment and ejeot idlers. 
o) — The read track idlers. 


d) — The card guide tile that completes the waiting station 
upper part. 

The general layout of all the component parts is shown . in 

fig. 28. 
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Furthermore, fig. 29 shows the waiting station swinging 
wall interlock microswitch and the photodiode lamp. 
The mioroswitch is so wired to prevent machine switch —- on 


with the waiting station open. 
The lamp, mounted on the protodiode axis, deteots the pres 
ence or not of a card. 


Lamp 


Photodiode 
: Swinging 


Fixed wall 


Reference bar 


Fig. 29 - Waiting station msw and lamp 


2.2.2.15 Feed head kinematics 


The chain of kinematic motion transmission to the feed head 
and of the head itself is schematically analysed in fig.30. 
Fig. 31 gives the timing for the various events that occur 
during one feed cycle. : 

The graphs are made to start with the first movement of the 


camshaft. _ . 
There is an average delay of about 13 msecs from the mo 
ment the electrical impulse is sent to the cam clutch to 


. the instant the camshaft starts rotating. 
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READ AND SYNC PHOTODISC: GROUPS 


.The read head unit detects the transit of the oard along 
the track and interprets the information on it. 

The sync photodisoc unit synchronizes the reading of the 
oard, allowing its interpretation column by column, 


Hopper 


Stackers 


2nd pair of 
roller 


ist pair of 


rollers Sync photodiseo 


Read head 


Fig. 32 -— Read head and syno oup — positionin; 


‘The read head is located in the card path, between the ist 
and 2nd pair of card transport rollers. 

The photodisc is seoured direotly to the lower extrenity 
of the 2nd pair of transport rollers driving shaft. 
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2301 e Read head 


The read head achieves the reading of the card with a row - 
of 12 photodiodes. 

They are so positioned to allow each photodiode to inter 
pret one row only. , 

The card during its itinerary, runs between the photodiodes 
and the lamp that illuminates them. 


Movable arm 


Reference bar 


Window 


Lens container 


‘Support for phtodiode 
group 


Thumb sorews 


Fig. 33 -— Read head assembly 
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The whole assembly may be sub-divided into four component 
parts: 


1) - The read station. Consisting of a container into which 
12 PHILIPS BPY 10 photocells are fitted and a connect 
ing cable. 


2) - Photodiode group support. The read head is fitted di. 
rectly to it with the card running behind it.The struc 
ture may be oriented to perfectly align the slot pres 
ent on the support, with the axis of any column of the 

| card. , 


3) - A lens container. It is a rectangular machined block 
having two slots to allow the light from the source to 
enter and exit. 

The card runs on the dust excluding glass side. 


The lens is of the convex plane type to give a bean 
of parallel light to the photodiodes. 
The whole assembly is mounted on a swinging arm to 


ease cleaning. 


| REZ, 4) - The read lamp. It is of the quarts line, tungsten io 
| dine type and positioned at the lens focal point.It is 
mounted in a spring loaded pin contact holder for ease 
of assembly and removal. 


2.322. © Sync photodiss 


The sync photodisc is that device used to synchronize the 
card during the reading phase. It is fitted directly to the 
lower extremity of the 2nd pair of transport rollers driv 
ing shaft. It furnishes a continuous train of impulses with 
a frequency corresponding to 15 pulses for each perforation 
step of the card. ; 

The whole assembly is enclosed in a metal container for dust 
protection. 

The assembly may be sub-divided in the following groups: 


1) - The FODI board. Fitted to a cast and machined base. 
Upon this base are also fitted two electrical connect 
i ors. The outer oircumference is threaded to take the 
j high domed lid. 
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Fig. 34 -— Sync photodisc group 
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2) - The photo-etohed sync disc. Fitted to a sleeved shaft 
' which rotates within two roller bearings. The disc is 
made of plastic having an annulus etched with 918 seg 
ments which chop the light from the lamp creating, con 
sequently, a continuous train of sync signals. 


3) - The lamp group. Fitted onto the support bracket. This 
comprises a focussing lens to direct the light onto a 
mask. ; 


4) - The photo-etched mask. Fitted directly on the distanc 
iating piece. It has segments etched on it identical 
_to those of the photodisc, used to strobe the passage 
of light. This gives a high dark-light. resolution. 


5) - The photodiode group. Only one photodiode is secured 
to the support bracket. Receives the light chopped by 
the photodise and mask. 


6) - The support bracket upon which the lamp and the - photo 
diode container are fitted. 


@ , 7) - The high domed, threaded, dust protective cover. 
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CARD TRANSPORT 


Read _ and eject track 


The read and ejeot track is that part of the machine that 
assumes the task of transporting the cards from the feed 
head group to the stackers. . 

At the start of the card path, the card is read,towards the 
end, selection is done, before the card is stacked. 

The track is made up of a series of metal rails disposed in 
a double 5. 

Card transport rollers and their idlers are positimed around 
the rails to provide constant traction to the moving card. 
Drive transmitted to the rollers, from the shaft of the 2nd 
pair of rollers, is propagated by a chain of-toothed belts 
and pulleys. See figs. 30 ard 35. 

At a given point, the track splits to route the cards, when 
commanded, in two staokers: either the normal or the eject 
stacker. 

The handwheel fitted to the shaft of the last but one rol 
ler, has the purpose of moving the whole chain of transmis 
sion for manual operations. 


Rollers and idlers 


These are fitted to cast supports screwed directly to the 
machine base. Both the roller and idler shafts run in ball 
bearings. They protrude beyon2 the machine base and have 
toothed pulleys for drive input. 

All the idlers are identical and mounted on the card guide 
rail mounting posts. The only exception are the 1st and 2nd 
pairs of idlers whioh, having to exert considerable pressure 
on the card, are fitted to the swinging wall of the waiting 
station. 
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Fig..35 -— Read and eject track 
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. 204.3. _ Mechanical de"lector 


The mechanioal deflector is used to direct the oards either 
in the normal or in the eject staoker. 


Moving wedge 


Return spring _ 


Command tie rod 


Card guide rail _ 


Command solenoid 


Fig. 37 ~ Mechanical deflector - at rest 


As shown in fig. 37, the operation is bi-directional func 
tioning and controlled by the solenoid through a tie rod 
and a moving wedge. 

The deflecting blade is restored to the rest position (nor 
mal stacker), by a return spring. 
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Track control photodiodes 


Three identical photodiodes are situated in 3 — different 
places to check card flow. . 

One is just before the mechanical deflector, the other two 
are at the entrance to each stacker. See fig. 35. 

Each track control photodiode is fitted directly onto the 
card guide rail and secured with a thumb screw. 

An electrical connector is supplied. 


Thumb screw 
Support bracket 


Connector 
Lamp 


Photodiode 
/ f container 
1 Locating spigot 


a>, 


Fig. 38 — Track control photodiode 
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STACKERS 


Two stackers are provided.The normal stacker has a capacity 
of 2000 cards, the reject one only 500. 

Both stockers are houced in one unit which is secured to the 
machine base. The last components of the card track - assem 
bly are fitted in the stackers themselves. 

Fig. 39 gives the general arrangement cf components parts 


for both stackers. : 
Backup plate damping 


Backup plate guides 


Fig. 39 -— Stackers neral view 


The main constituent parts and their uses is hereby given : 
1) - Right and left hand side shoulders for deck guidance. 


2) - Stacker base, upon which the card deck rests. 


Normal stacker microswitch 


Reject stacker 


< 


Normal stacker 
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3) - Card guides to follow the cards from the track to the 
rubber damping pad on the R.H. shoulder. 


4) - Rubber damping pads, one for each stacker, used to ab 
sorb the impact force of the card as it leaves the 
track (4.4. m/sec.). 


5) - Stacker input pawls. These are positioned at the out 
put side of each stacker to prevent the card, bouncing 
off the rubber pad, from returning back into the track. 


6) - Stacker helices. These protrude through two slots; col 
lect and position the stacked cards towards the backup 
plates. 


7) - Card backup plates, used to maintain a slight pressure 
on the cards and therefore in constant touch with the 
helices. They are fitted on sliding supports and may 

be swung up to ease unloading. 

Each plate has a spring giving it the required pres 

sure and damping at the full out position. 


) - Safety microswitches. Used to detect, for eaoh staokey 
the full condition. 


> 


Sta 
| eae | Rubber 
t z : dampin;; 


= Aes 


i Fig. 40 - Stacking devices 
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The two helices are fitted on the same shaft, driven by a 
worm gear arrangement which receives motion from the eject 


track. See fig. 35 
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Fig. 42 ~ Graphio of eaxt transit ine from waiting station to 


stackers. 
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“DIAGRAMS 


The card during its transit from the feed hopper to the 
stackers must adhere to some fundamental timings to realize 
ohecks on its flow. 

Fig. 41 shows the diagrams of two oard feed oycles from the 
hopper to the waiting station. Note that the two ai dur 
ing continuous functionement, are simultaneous. 


" : Fig. 42 shows the transit timings of the card from the or 


‘ing station to the stackers. Referenoe is taken from ‘the 
stackers. Reference is taken from the moment the card ob 
scures the read head photodiodes. 


i 


50 HZ or 60 HZ MODELS DIFFERENCES 


The LS 600. Card Reader is manufactured for both 50 and 60 
HZ, 3 phase” Power Supplies. 


‘The asynchronous electrio motor is the same for both models. 


The only things that need to be ohanged, are the primary 
shaft driving pulley and the driven pulley. 

After the ohange, it will be necessary to take up any play 
*on the pulley by means of the relative idler. 
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2.8. MIS 420 ELECTRICAL MAK=-UP 


The mechanical componets of the LS 600 are interconnected 
to the D.0O.E. and to the controller by an anver ince of con 
nectors and terminal boards. 

The disposition of the electrical components fitted 6. the 
MIS 420 can be observed in fig. 43 and may be described as 
follows: 


1) — Microswitches for : - Feed hopper: to signal empty. 
- Waiting station: interlook. 

_— Stackers: to signal stacker full. 
- Cabinets: interlock. - 


2) - Photodiodes for $- Waiting station: check card tran 

sit (FOCA). * 

- Sync: emit sync signals at card 
passage under the read head (FOSI). 

- Tracks check card,in track, tran 
sition time and syncs deflector 

- commands (FOTA). 

- Stackers: cheok card entry into 
stacker (FOBO). 

- Read head: syno and carry ~ out 
card reading with relative error 
check (FOBO). 


- Solenoid to release the ‘cam clitch 
_ thereby causing card’ feed. 


3) - Feed command 


- Mech. deflector : -— Solenoid to cause’ cards to go to 
reject stacker when commanded. 


4) - Read lamp. : —- Lights read head photodiodes. 
Power supply of 14.5 VDC from 
ALI 220. 


ee 
U 


- Photodiode lamp. Have a frontal lens and a power 


supply of 2.4 VDC from ALI 210. 
5) - FODI PWB : — FOSI preamplifier. 


6) - 3 Phase motor : - Complete mechanical drive. 
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Fig. 43 -— MIS 420 electrical components location 
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2.8.1. MIS 420 schematic 
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FOCA 
Y1-4 FOCA1 __ 
(AL! 220) READ famp 
FOTA 
p3.13 Mi 
M2 . FOBU Norm 
P3.11 = Motor 
P3.12 MS 
(ATA 210) FO8U Reject. 
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[a 


Fig. 44 shows the Location on the machine, of the various —. 
connectors and’ terminal boards. , 


Fig. 44 shows the wiring diagram and the physical board ‘of 
FODI PWB. 


-Photodiode FOSI is connected to (5)ana (6). The output is 
at Ca) and (2) and the input is. between (3): and.- 


Fig. 45 - FOSI wiring diagram and board 
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ud t 


2.8.2.  Gonnections and signals 


ATA 210 ! 
220M3 | 6412 
220N4 j @-13 
ZEROM : 14 
a 


MECHANICS 


-— {oround 


MIS 420 
P41 


LATE1 r e1 
LaTE2 | 912 


. A ‘21 
ALK 210 To DOS of AT. 0 


‘ x ‘Fig. 46 - MIS 420 eable connections and signals 
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FOO9 to F012 


| POBU 
MAVON 
PICA 
SICUN 


COAL 1-2 
cIco 1-2 


220 M15M2,M3 


LATE 1 
LATE 2 


LAPA1 : 
LAPA 5 


2. MECHANICAL OPERATION 


Read head 

Read head 

Read head 
Wait.stn. 
Wait.stn—-track. 
Track 

Syne disc. 
Stacker 
Stacker 


Stacker 


Hopper 


Stackers 


Wait.stn-—Panel. 


Cam clutch. 
Deflector 
Motor 

Read lamp. 
Read lamp. 


Photodiodes 
lamps. 


LS 600 P 58 
Desoription 
(| 


WHAT 


Lt 


Read signals of the 12 head photodiodes. 
Fixed 0.7 V photodiodes bias. 

Fixed 0.7 V photodiodes bias. 

Card transit check signal. ~ 

Fixed 0.7 V FOCA and FOTA photodiodes bias. 
Card transit check signal. 

FODI PWB sync output. 

Card passing over photodiode. 


Connection between the two stacker photo 
diodes. 
Fixed 0.7 V photodiodes bias. 


Signal at zero when empty. 


- . 
‘ 
So 


Signal at zero when ONE is filled. 


Signal at zero when any panel off a wait. 
station open. 

Energize signal to feed clutch solenoid. 
Energize signal to mechanical deflector. 
3 phase power supply. 

Fixed O° V power supply. 
Fixed 14.5 V power supply. 


Power supply for lighting 
lamps. 


photodiodes 
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Product Service : Des crip tion : 


3616 GENERAL 


The console is the organ that groups all the pushbuttons 
and luminous indications necessary to the operator to inter 
pret the functioning of the subsystem. 


The console is situated on the top right hands side of the. 


cabinet. It is construted following U.L. standards. 
The whole pushbutton assembly is hinged to allow ease of 
maintenance, — 


Fig. 47 - Pushbuttons and indicators 
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Product Service 


PUSHBUTTONS AND INDICATORS 


1) - OFF - 


4) - OPERATE 


5) - READ-CHECK — 
KISFEZD 


It is a monostable pushbutton with two 
coloured luminous indicators. The upper 
half red, the lower half yellow. The ma 
chine is not operable. 

The yellow light indicates the presence 
of AC power. 

The yellow and red indicates power supply 
failure (no + 20 VDC, motor and reader 
lamp power supply overheating). 


It is a monostable pushbutton with two 
yellow luminous indicators. 

When pressed the machine goes in STAND-BY. 
One indicator signifies that both D.C. 
and A.C. are present at terminal boards. 
The other signifies the motor running. If 
out, indicates either a jam, open waiting 
station or an open panel. 

These indications must be reset before .. 
pressing ON to place system in the opera 
ble state. 


It is a monostable pushbutton. When the 
subsystem is in OPERATE pressure on it 
puts the reader on STAND-BY, lighting the 
blue indicator with no possibility of info 
exchange with the CPU. 


It is a monostable pushbutton. When the 
subsystem is in STAND-BY pressure on it 
puts the reader on OPERATE, resetting any 
non-operable conditions present only if 
the cause had been removed. 

The green light indicates the state al 
lowing info excltange with the CPU. 


The first, when Lit, means that a read 
error was detected by the D.O.E. circuits. 
The second, when lit, means that there has 
been a wrong card feed before it passed 
under the read head. 
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Product Service Desoription 

6) - SELECT- - The light of this indicator means that 

ALERT the rejeot command is out of phase and 
that it has oaused the entry of a card in 
the normal stacker instead of the rejeot 
one. 

7) - JAM - The light of this indicator signifies a 
jam any where in the track. 

8) - HOPPER- - The light of this indicator signifies that 
the feed hopper is empty and/or a stacker 
is full. 

9) - 51 COL— - This bistable pushbutton has two lights 

80 COL indicating the condition selected. 
10) — STOP- - This bistable pushbutton with two lights 
REJECT enables the reader to stop or to reject 


a card when.a read error occurs. 


41) -— MANUAL- - This monostable pushbutton, when is pres 
FEED sed,continuously feeds cards and resets 
any out of service oondition if the cause 

had been preventively removed. 


12) - END OF - This bistable pushbutton has one light 
FILE indicator incorporated,which when lit,sends 
to the CPU the end of flow sigal if the 

hopper is empty. 
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TAV 210 SCHEMATIC 


‘Fig 48 shows the general location’ of components in the TAV 
210. Those components fitted at the bottom’ of the .-con&ole - 
‘are recognised by the symbol PBi. 


S52 Treap CHECK isis j SeLecr ALERT lee 5 51 


apd MISFEED . ~--7180 


ZERO 
seek Folyt, & 


ee at 


1 oi : . | ‘ : ;: 
sr a al , ae : 
i wa ; wm eel ‘a a «ot | 
oat 5 ZERO : [+2 +20 : 
se | OPERATE bs . "Ts r10l wore “1812 >t an END OF ‘isi: 


aut Pee I-——-] STACKER ED aa FILE a i=] 
MASE 1 CEAV | ; zero | e , 
yrislyi4 : 


GEALe 


Note: R.C.groups are spark suppressors, R groups: are ‘series 
current limiters on indicator lamps. 


Fig. 48 — TAV 210 schematio ~ 
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3.4. 


~< 

% 
t 
8 
~ 
° 


CONSOLE ° 


Te D014 of 


‘ . A 2 . 
TAV 210 Caaee TA 210 


To 002 of ATA 210 


7 


Fig. 49 — TAV 210 cable connections and signals . 
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LACA 
LABU 
LARI 
LAER 
LATE 


3. 


LS. 600 
Peace gate ay uig.” (tees = Ieee" 


Description 


Fixed + 5 V level 

Reset F.F. VIAT ATA 211 

Set FF, VIAT ATA 211 

Fixed + 5 V level 

Reset F.F. VIDA ATA 211 

Set .F.F. VIDA ATA 211 ; 
Reset F.¥. BURI and BURO, generation REGE 
ATA 211 

Fixed C Ylevel 

Fixed + 20 V level 

At zero card reject for error 
Set F.F, SECO 

Generation FISEN 

At zero 80 columns read 

Enables TL1 ATA 210 energized 

TL1 ATA 210 power supply . . * 
TL1 ATA 210 hold on ; 
+ 20 conditioned by TL1 ATA 210 

Reset out of service conditions. RL4 ATA 210 
Establishes operable — RL1-RL2-RL4 ATA 210 
Generation ERBU ATA 210 ile 

TL1 24 VAC conditioned OFF lights 

Motor runs — RI3 ATA 210 

OFF signal — RL2 ATA 210 

STAND-BY signal — SECO 1 ATA 210 

OPERATE signal — SECO B ATA 210 
HOPPER-STACKER -— TECA 1 ATA 210 

JAM — ERBU ATA 210 

SELECT ALERT - RITA 1 

READ CHECK - SEGE 2 ATA 210 

MISFEED — NOMA ATA 210 
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Description 


GENERAL 
The D.0.E. of the LS 600 is made up of several elementary 
units that opportunely oonnected allow information exchmges 


between the mechanics and the controller, 
The elementary units making up the D.0.E. are: 


ALI 210, ALI 220 
ALI 290, ATA 210 
ATA 211, VAR 220 


For their physical location consult fig. 1. 
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Description 


ALI 210 — POWER SUPPLY 


It comprises some of those circuits that are auxiliary to 
the normal power supply. 
Fig. 50 shows the following circuits, fig.51 their locations 


1) -— ™ transformer : 


2) - Divider : 


used for power supply to the ATA 210 
remote control circuits. 

Power input is 220 VAC on P1 coming 
from ALI 290. 


made up of 2 pots, RV6 and RV7 and 5 
resistances, R1 to R6. The power sup 
ply for the MIS 420 photodiode lamps 
is drawn from it. RV7 adjust the lumi 
nous intensity of FODI lamp, RV6 that 
of all other lamps. 


RP 


70 
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Fig. 50 - ALI 210 schematic 
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_ Te ATA 210 


To ATA 210 
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Fig. 51 —- ALI 210 and ALI 290 location To ATA 210 
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4.3. ALI 290 PACK 


This unit, housed in the ALI 210 has two high frequency at 
tenuators, Qi and Q2 to by-pass power supply high freuen 
cies to ground,Their layout is shown in the fig. below. 


% P1 (ALI210) 

of 1 | > Gesu 

s Iga! 

2.1, "1 2202 no ATA 210, P2 


3 6 IN ‘ VAR 220/B 


I I 
X———Ls 8! 220X 


© 


| 
ss 6) 2207 
J 


Fig. 52 — ALI 290 L.P. filter 
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Product Service 


4.4. ALI 220 POWER SUPPLY 


The ALI 220 is a 14.5 VDC power supply, stabilized and SCR 
diode controlled. 

Fig. 53 shows the electrical diagram of the circuit that 
may divided in 6 sections to ease explanation. 


-™ power transformer. T™1 has 3 secondary windings one 
of which is used to feed the power circuits. 
The other two windings are used to give reference volt 
ages and supply to the electronic circuits. 
Each winding is protected by a fuse’ and a thermoswitch. 


2) -— Rectification and smooting. Employed on the read lamp 
power supply. 
A diode controlled rectifier bridge (D5, D6, SCR1 and 
SCR2) is fed with 33.5 VAC and gives out a pulsed volt 
age filtered by L1 coil and C1-2-3 and 4 capacitors. 


3) - Control circuit power supply. It is made up of th diode 

bridge rectifier (Di, D2, D3 and D4) and the R3,D7 and 
ws R13 group is used to square up the pulsing waveform 
. utilized in the phase control circuit. 


4) - Phase control oircuit. It utilizes transistor TR2,RV1, 
R4, R5, B6 and C5 capacitor to establish the SCR fir 
ing start in sync with the average value of the bridge 
output. 


5) - Control and stabilization cirouit. Employs components 
TR1, R10, D8, R7, RV2, B8, C6, R11 and RO. 
Tris oircuit receives the feed—baok signal at 1 and 
depending on it sets the syno for TR2. Adjustments may 
be set externally by shifting the link from 15-16 to 
15-14. See fig. 54 and 55. 


6) - Rectification and stabilization. Used for the secondary 
voltage of — 22 V. Oomprises bridge D9 to M2 and group 
R14, R15, R17, ZL 22 and C8 for stabilization and smo 
othing. 
This oircuit is for on optional device. 


3/1967 4.895.1.072.0/A 


i “nt Mion 1 


~895.1.073.0/aA 1 


Description. 
4 


3/1967 


Siete ernie 
. oe 
> 


Ww 
Ke 


oO 
» ‘a 
- 
«6 
: £ 
© 
A 
3) 
a 
ro) 
a 
ray 
i 
. 1 
real 
Ly 
e 
a0 
-d 
Fy 


Product Service 


GENERAL G@ ELECTRIC 


.: GENERAL @ ELECTRIC 


*-* “Product Service Des cript ion 


Pig. 54 - ALI 220 plan view 


| Heat sink SCR and 
diodes | 


LATE 15 PWB 


Fig. 55 — LATE 15 PYWB layout 
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Desoription 


ATA 210 PACK 


This unit is made up of two sub-assemblies. 

One, electrical, fitted on the front of the pack, the other 
eleotrcnic, constructed adhering to the LTR 300 standards. 
To locate the unit, refer to fig. 1 and to see the general 
layout refer to fig. 5. 

The D.0O.E. board is oonneoted to the lower D row by two 
cables. 


1) - Connector Yi to DOT 


2) - Connector Y2 to DO8. 


sD © su a ons 
SoM ) 
ae at ig 

io 


7 

1 

1 

1 

pe 4 
RL4 


DOE board 


Fig. 56 - Wiring side view of ATA 210 
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All pertinent signalsare listed cverleaf with their relative 
meanings. 


24 VAC signal for breaker supply; 

om + 20 V level conditioned by TL. 
220 X,Y;Z 3 6 220 VAC input on TL1 breaker. 
220 A1,A2,A3 3 @ line conditioned by TL1. Motor and ALI 220 power. 
ZERO A ; Zero level conditioned by the ALI 220 TSW. 
220 M1,M2,M3 | 3 § motor power supply. 
ZERO M Zero level conditioned by ALI 220 TSW and motor. 
COBIA At low level, commands card feed solenoid. 
CEMA + 5 V fixed level. 

Reset F.F. MAREA ATA 211. 

Set F.F. MAREA ATA 211. 

Stacker photodiodes signal. 

+ 5 V fixed level. 

At high level reader in AUTO. 

Start of read signal. 

RESET F.F. BURI ATA 210. 

Stackers full, hopper empty inadioataion. 

STAND-BY indication. 

MISFEED indication. 

READ-CHECK indication. 

SELECT—ALERT indication. 

A low level, commands card reject solenoid. 

Hopper empty intiication. 

Track photodiode signal. 

OUT-OF-SERVICE signal. 

Card transit under track photodiode. 

Stacker full indication. 

Syno error. indication. 

Photoelectrio error indication. 

Signal for incident before read head. 

Signal for incident after read head. 

ERBU -— ATA 210 — generation. 
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4.5.1.6 ATA 210 - electrical half 


It comprises the motor remote command circuits, the various 
interlock relay and indicator lamps. 
Following fig. 5/7 what said underneath will show: 


1) ~ The 3 phase power supply goes directly to the fans 
(VAR 220). 
TL1 and the D1 to D6 diode controlled circuit condi 
tion the motor supply. 
TLi also conditions the ALI 220 power supply. 


2) - TLi energizes when the ON pushbutton is depressed 
(BOTE1 signal) only if RL2 relay has already energized 
and its hold-on contact, 7-8 is held through the OFF 
pushbutton (BOTE2 signal). 

TLi de~energizes if OFF is depressed or if RL2 de-ener 
gizes. 


3) - The power supply for the motor is achieved by the diode 
controlled circuit, piloted by RL1 relay. This relay 
remains energized only by the presence of signal MICA f 
and the absence of BUREN, which is the JAM signal. 
Switch S2 allows the removal of power manually from the 
motor. 


4) - Relay RL3 energizes when ON is depressed (signal MICA). 
Its hold-on contact 6-8 keeps it energized as long as 
BUREN is not present RL3 gives console indication of 
“motor on" through contacts 1-3. 


5) - Relay RL4, when de-energized, gives the OUT-OF-SERVICE 
indication (signal MARE on ATA 211). RL4 only erergizes 
when, with sig. MICA present, pushbuttons OPERATE or 
MANUAL FEED are depressed. 

Its hold-on is 1-3. 


6) ~ The four indicator lamps on the maintenance console 
have the following meanings when lit: 


1) - SL1 ~ signal BUPI 
2) ~ SL2 = signal BUCA 
3) ~ SL3 - signal LAFO 


Jan after the read head. 


Jam before the read head. 


Photoelectric error EROF, 
4) —- SL4 — signal LASO - Sync error EROS. 1° 


7) - When switch Si is made, it causes signal AUTO to go 
high and cards to be fed automatically. 
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Fig. 58 - ATA 210 interconnecting cables ~ © 
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Description 


ATA 210 electronic half 


The electronic half of the ATA 210 PWB comprises some regen 
eration, calibration and lamp amplifier circuits. 

It also houses some of the logic circuit relative to jam 
control. 

It is connected to the D.0.E.,to the ATA 211,to the TAV 210 
and to the MIS 420 with cables and connectors. 
Documentation relative to the subject is reproduced in the 
"Logic Block Diagrams" chapters 851 — &52 — &53. 

The logic explanation of the jam circuit will be delt with 
during the description of the ATA 211. 


LS 600 


9/1967 42895.1.080.1/A 


Mant Aion 1 


Product Service 


LS 600 
GENERAL @@ ELECTRIC Its 600 «|. 82 
eri Description 


4.6. 


ATA 211 PACK 


The ATA 211 comprises the majority of the subsystem logic 
circuits.It is made up of a standard LTR 300 pack which may 
be located referring to Fig. 1. It is connected to other 
units by cables as shown in Fig. 74. 

The following list of signals gives their logic meanings 
taken from the controller interface. 

All logic explanations which follow are reproduced in the 
"Logic Block Diagrams" chapters 854 to 864. 


LEO9 to LE12 Read signals to the transcoder. 


TILEN 
TILIN 
RIFAN 
SESEN 


CAGU2 
SEGE 
MADIN 
FISE 
FINAN 
MAREN 


46s 


Read strobe to the controller, 
Card feed signal from controller. 
Card reject signal from controller. 
Put in "STAND-BY" signal from controller, 
Reset or clear signal from controller. 
Error signal to controller. 
Reader busy signal to controller. 
End of sequence signal to controller. 

_ Read end signal with last character strobe. 
Out of service signal to controller. 
Manual condition signal to controller. 


Machine logic states - chapter €61 - Fig. 59-A. 


1) —- The set of FF SECO determines the "Manual" or STAND-BY 
state. 
Present at system switch ON. 
May be entered into this state, from OPERATE, in the 
following conditions: 


a) —- Error signal with pushbutton STOP-REJECT on STOP. 
(SEGEN “|_> cOsEN “LJ ). 
b) — Depression of STAND-BY (MASE1). 


c) — Presence of the out-of-service condition (SALE). 


9/1967 4.895.1.081.1/A 


et eee oe 


P 82a 


LS 600 


D.O.E. 


4. 


GENERAL (@ ELECTRIC 


Description 


Product Service 


TInf texe15 - £7 due teddog sf 

. ' puemuoo ,, Tenuen 10S,, + 

pueumos pred 04eT y0eCoyY + 
(HLVUddO) 9F9ewWo; ny 


LoIZe yoouy.=f 


UOTLTPUOD eEeUTYOeW 


SyOOTIE4 UT Ht 


suep tf 


UOTZTPUCD suTyOeY 


IO1BOTPUT eTOSUOD 


103 4.nq-yend eTosuo0g 


‘ OLLVWOLAY 


TVWANVW 


“JOIAYAS NI 


3OIAW3S 
4O Lno 


O 
Py 


4.895.1.118.0/A 


9/1967 


Mod ainn At 


SS 


"FES 600 
GENERAL (3) ELECTRIC ‘ [ys 600 IR a3 | 


Product Service Description 


d) - Reader in OPERATE (AUTO). 
e) - SELECT ALERT indicator (RITA). 
f) - Put in. STAND-BY command from controller (SESE). 
8) 2 POPRERRemity sy STACKERIUL (TEcA). 

2% OPERATE State This: ‘State is oharacterized by the reset 

" i of FF SECO. ,. ie 

This condition is aohieved by pressing OPERATE if the 
machine is not in the out-of-service condition and the 


stacker is not full. (RESE “| = VIATN_[” Mare |J"° 


pieaw (UJ. )..” . 


3) - The out of service condition is characterized by . the 
reset of FF MAREA, which causes RL4 on the ATA 210 to 
de-energize,. 

The subsystem is ate in such a condition at eaoh and - 
every time on interlock trips or a grave incident oc 
curs. ; 

The reader will also be in this state after pressing WV 
to switch on. . 
The MARE condition is removed only after havens pressed 
OPERATE or MANUAL FEED. 


4) - The reader will be "ready" (OPERATE or STAND-BY) with 
the set of FF MACON that occurs after each and every 
card has been read (signal FILE) or when the out-—of- 
service condition is present (signal SALE). 

The reader becomes "busy" by the card read command 
(signal TILI). 

Chapther 861, furthermore, has the various signal re 
generations for other signals and the formation of 
SEGE1, which is the OR of all error oonditions. 


\, 


4.622 Card feed and selection logic — chap. 8 


1) - The command to the feed clutoh is realized with signal 
COBIA low when in the following conditions: 


a) — External: command: when F.F. ALIM sets with signal 
TILI from the controller. 
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3) - 


4) - 


Description 


b) — Internal command: when COMA signal is present 
which defines the functioning in OPERATE (AUTO) 
and MANUAL FSED (VIDA). 

These signals are operative if the functioning 
limitations are adhered to (NOR COMA:signals SESA, 
TECA, RELI and SECOA). 
One shot RERI, when an out-of-service occurs (MARE) 
immediately after the command to the feed solenoid, 
-‘ allows the operation to be accomplished without 
imparing the condition of the mechan*cal part. It 
’ furthermore puts some control FF.s in their start 
state. 


The command to the mechanical deflector solenoid is ef 
fected by RIFIN when low and in the following condi 
tions: 


a) -— for internal error conditiond (SEGEN low) when 
REJECT Yor error is positioned (COSE 1 low). 


b) - For external command card reject (RIFAN low) prov 

ening from the controller. This command is only 
effective if it reaches on time, this means be 
fore the card obscures the track photodiode (reset 
FF BAMO). If the command reaches with a delay, 
(RI™iN |_f “BANON [| ) the defleotor in not 
energized, but FF RITA sets (RISE |_"Bakc” ]J_). 
This causes the subsystem to go in STAND-BY and 
gives the SELECT ALERT indication. , 
It is to be noted that the command for the mechan 
ical deflector is strobed by the card passing un 
der the track photodiode (signal UNATA — |. ) 
input on one shot RIFI. 


FF BAMO sets at card read end (FILE) and resets when 
the card goes under the stacker photojiode (UNEP1). 
The start of work reset is achieved with the start read 
ing card signal RIPE. 


FF CORI sets when the cards reject command is accepted 
(RICO) and resets when the card goes under the track 
photodiode (UNEP1). 

Te start of work reset is done with RIP@T1. 
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5) - 


6) - 


7) - 
6). = 


9) - 


10) - 


41) - 


Description 


FF RITA sets when the reader goes in OPMRATE (automatic) 
(signal VIATN “L. ). It is. kept in the reset condi, 
tion by RIFI in the eventuality of it resetting even 
if the deflector had operated. 

Signal SALE maintains FF RITA in reset at start of 
work. 


FF CADI sets at the start of a feed cycle (RERI) and 
reset when the leading edge of the card enters the read 
station (ALO4 N). 


FF BUDI sets if a jam occurs during a read cycle (PAREN 
“L. * MACON 7] f ).Reset with the CLEAR signal REGE. 


When signal NORA is high (caADIN |_f * BUDIN |_[) the 
MISFEED indicator lights. 


FF ALIM is sistematically reset at every card read 
start (RIPE). 

In the eventuality of out-of-service, it is maintained 
permanently in reset by signal RELI high. 


FF TECA indicates STACKER full and HOPPER empty. 

Sets with signals TESA and PIRI respectively for the 
above conditions. 

Reset is achieved by pressing OPERATE or MANUAL FEED 
if the setting cause has been removed. 

FF TSCA is resetted by REBU1 at switch on. 


FF:s VIAT and VIDA reproduce respectively the fimctions 
of OPERATE and MANUAL FEED pushbuttons. 


Timing circuits - chap. 854 - 855 


The passage of a card under the read head is checked by oiz 


cuits 


that establish the start and end of the card,thestart 


of the first and last column, count and subdivide the punch 
ed columns. 


The thing that achieves all this is the sync photodisc,which 


emits 


16 impulses for each step of the card (read column). 


The relative signal, TICI is squared up. 


LS 600 
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1) - The entry of the card under the read head set FF SESA 


(ALO3 to 04 “1 * CADIN “LJ ). SESA remains set 
for the whole transit duration of the card under the 
head. It resets when the card goes out (FILE Ds 


One-shot RIPE is triggered by FF SESA and phases inthe 
step counter IMOA to IMOD with the appropriate read 
column. 

Its nominal duration is 270,usecs. and is adjusted at 
the manufacturers. See figs 59. 


The step counter consists of 4 FF.s IMC’A, B, C and D 
connected in such a way to achieve a binary count up - 
to 16. rs 

The counter is maintained zeroed by signals SESEN and 
RIPE 1. When RIPE 1 falls, it begins to count the nega 
tive fronts of signal TICO (conditioned sync disc sig 
nal) 16 TICO pulses correspond to one card column and 
therefore, the exploration of one column is one com 
plete evolution of the step counter. See fig. 59. 


The counter for the number of steps is made up of T 
FF from TAQ1 to TAOT connected in such a way to achieve 
a binary count:up to 127 (useful count is only up to 
85). 

This counter counts the steps or the columns into which 
the card is divided. 

Signals RECO and RELU put the counter at 1 if the card 
has 80 columns and at 30 if it has 51. See fig. 60. 

It is Oed by signal SESAB an RIPE 1. 


FF PESA is setted and resetted by the FF TAO® decodes. 
It spans exactly both 51 and 80 read columns. It is 
initially resetted by signal RIPE. 


Signal SISON loads what has been read in FF.s LEXX1. 
See fig. 61, chap. &50. 


Signal RE1M zeros FF.s LEZX1. Fig. 61. 


Signal TILEN forms the read strobe on the controller. 
Pigs Gi 


The ayne existing between card and counter ney get cut of 


cx 


, Guring read. Thic may be caused ty card slippage or the 
rellers. 
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Fig. 59 - Read start timings 7 
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Fig. 60 -— Read cycle timin 
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Fig. 61 - Loading of one column and strobe 


For this reason an auto-syne circuit is provided to allow a 
max slippage of + e20 (PRES: between one read and another. — 


1) - FF MECO sets when the card is late with respect to the 

step counter (PEFO ~L. > MARAN ~LJS- i+). This is 
doné to inhibit the count of one TICO, so that full 
sync may be once more established, See fig. 62. 


One shot COPI triggers when the moving =: card is- lead 
ing the normal evolution of the counter (MARAN “L_ °. 
PEFO ~LJ- a 

This oauses a + 1 count on the step counter and there - 
fore evens out its delay with respect to the oard. 

See fig. 63. 


FF CERO inhibits the + 1 count,if it happened wrongful, 
ly after a — 1 count, in the event -af a ‘card: being : more 
than 180 ,usecs. with respect to the evolution of the 
step counter. See fig. 64. 


3/1967 4.895.1.068.0/A 


eo | | | Fs eras Ree |. 


Fig. 62 - Card lagging’- one TICO inhibited. 


Counts - 1 


Fig. 63 - Card leading - +41 forced 
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>. Fig. 64 - + 4_count inhibit when delay 2.180 usec 
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4.6.4. Read _ logic - chap. 859 - 860 


The read head signals, relative to each of the 12 rows of 
the card, are FOO! to F012. These are fed to 12 AFOT ampli 
fiers.which give an output signal of 350,vseco duration 
which is in sync with the perforations read. These signals 
are loaded in FF.s LEO11 to LE121 by signal SISON; their 
reset is effected by REIM. See fig. 61. 

Between each card feed a photocell check is sarried out by 
the COIN circuit as shown in fig. 65. 

The COIN circuit connected to the AFOT amps, acts on them 
only during the presence of low COFON signal, which decreases 
their safety margins. 

If one or more cells are low in sensitivity, their relative 
amplifiers do not switch on and a "photoelectric error" in 
dication comes up on the maintenance console. 

The efficiency of the COIN circuit is checked putting R and 
R2 in parallel. When this is done the "photoelectris error" 
must systematically come up. : 


cme eyed ee ee ee ee 


Notes 


1) - During normal functioning the first stage of AFOT (TR1) 
is cut-off when the photocell is lit. 


'2) - The resistance RX is 820 K ohm for cells with sensiti 
vity of 80 to120uA and 1.5 M ohm for those with 40 to © 
oo me . ; a 


Fig. 65 — Gonmnection of COIN to AFOr 
= en le B067 . F  A895.1 20 1 5 Oe 
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4.6.56 Card progress control - chap. 8 858 and 851 of ATA 210 


The progress of the card along the track is controlled by a 
group of circuits that modify the operation of the card feed 
and selection circuits. They also cause console indications 
in the eventuality of a malfunction. 

During the read phase two error check are envisaged: 


1) - Photoelectric error check (EROF). 


This occurs when one or more read head photodiodes do 
not -function correctly (either low emission or short 
circuit). 


a) 


FF COBU, resetted at the start of each feed cycle 
by signal RERI. It sets when the card enters the 
read station with signal PEFO. 

PEFO goes high when all the photodiodes are in 
darkness and none are in short circuit. 


b) — Signal LUORN is low when all the photodiodes are 
' ; 1it only if none are open circuited or have ecerce 
oO emission (check carried out by COIN). 


Q 
w 
] 


Signal ABER is low when the subsystem is in AUTO 
or when reading commanded by the controller (sig 
nal MACO). 


FF EROF sets with the last counting TICIA if FF 
has not setted, or if signal LUORN is: high. 

A high ARBER signal, prevents the setting of EROF 
when cards are fed manually. 

It must be remembered that during the last count 
TICIA, the card has already left the read station © 
and, therefore all the photodiodes are exposed to 
light. 


2) - Sync error check (EROS) 


If the slippage of the card with respect to the step 
counter is greater than + 1€0 usec @ sync error indi 
cation is given. : 


a) 


a) - FF EROS sets if Signals SERE or SERA are present. 


b) - Signal SERE is generated during the counting of 
re) ; the 84th step if the card has a lead superior to 
ISO BReOR to the normal. 


4.895.1-02.0/A 


“wi mion 1 


aaa ts aa LS 600 
GENERAL @ ELECTRIC: 


Product Service ; F ; _| Desoription 


c) — Signal SERA is generated during the counting of 
the 85th step if the card has a lag superior to 
iGG eEese to the. normal. 


Error signals EROF and EROS are resetted at the start 
of each read cycle by RIPE 1 and by CLEAR signal REGE 
which also reset their respective loader flip-flop. 
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Card out of read head instant 


EROS check (SERE 


Fig. £6 — Error condition check w/f. 3/1967 4.895.1.093.0/A 
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During the transfer of the card from the hopper to the 
stacker checks are carried out to determine any jams 
along the track. 

These check may be divided in two groups: 


a) — From the hopper to the read head. 
b) — From the read to the stackers. 


The theoretical oard transit times that the card must 
. adhere to are illustrated in figs. 41 and 42. 


1) - FF BURO sets when a jam occurs any where between 
the feed hopper and the read head. 


a) - Signal EFALAN indicates a jam in the throat 


after the 3rd attempt has been made to. pick 
the card from the hopper. 


| 1st attempt | ond attempt | 3rd attempt 


Set F.F. BURO 


Fig. 67 - Card jam in throat 


b) — Signal MACAN is generated 80 msecs after a 
card feed command has been not satisfied. 
This condition arises if a card jams in the 
hopper itself. 


Set F.¥. BURO 


Fig. 68 - Card jam in hopper 3/1967. | 4.895.1.094.0/A 
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c) - FF BURO sats, furthermore, if the card reach 
es the read head late (PISEL “]_* SzSA] [") 
and if the card leaves the hopper out of se 


quence (RIPE 1 |_ * PISE"|_[  ).See figs. 
69 and 70. 


ad) - FF BURO resets with signal REBU 1 generated 
by pressing the ON pushbutton on re-lighting 
the machine. 


Set F.F. BURO 


Fig. 69 - Card late or missing 


Set F.F.BURO 
Fig. 70 - Card departs out of sequence 


2) - FF BURI sets when a jam occurs anywhere between 
the read head and the stackers. 


a) - FF MANE normally remains in set from the in 
stant the card passes under the track con 
trol photodiode FOTA, tc that time when the 
game card is under one or the other of the 
stacker photodiodes, FOBU. . 
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b) — The sum of the times of one shots UNIB and 
UNOB covers the card transit time from the 
read head (signal RIPE) to the track photo 
diode (signal UNAT) with a tolerance of + 12 
msecs. If the UNIB and UNOB time is surpas 
sed, FF BURI sets, indicating, therefore, 
that the card has not yet reached the track 
control photodiode FOTA. See Fig. 71. 


c) = The sum of the times of one shots UNEP and 
UNAP covers, with a minimum of about + 15 
msecs, the time taken for the card to tran 
sit from the track photodiode (set of FF 
MAME) to the stacker photodiodes (reset of FF 
MAME). 

Signal BURI (JAM) arises if, after the sum 
of one shots UNEP and UNAP, the card has not 
reached the two stackers photodiodes. 

See Fig. 72. 


d) - The sum of the times of one shots UNIP- and 
UNOP, with an extra 8 msecs, covers the card 
transit time under the stacker photodiode 
FOBU. 

FF BURI sets when, through a jam or a delay, 
the card does not reach its destination and 
one shots UNOP falls. See Fig. 73. 


Se ee errs ete eee ee eee weer is et Cee t+ 


lane Ome BW Se ee eRe ee wee Bee F 


e) - FF BURI is reseited by signal REBU2, genera 
ted by pressing the ON pushbutton on reli 
ghting the machine. 


ard in read head 


‘Set FF BURO 


Fig. 71 — Card slow or jam from read_head to FOTA 
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Fig. 72 -. Card slow or jam from FOTA to ‘FOSU © 


Card enters FOTA- 


Set E.eF. BURI 


Fig. 72 < Card slow or jam during transit under FOCA 


Set F.F. BURI 
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Fig. 74 - ATA 211 connecting cables 


‘ 


TO P3 of ALI 210 


TO DO6 of ATA 210 
TO DO5 of ATA 210 
TO DOA of ATA 210 


'¥41 of MIS 420 
Cable connector of read head MIS 420 


Y1 of TAY 210 


TO AO of 
GIS 450 


TO DO3 of 
GIS 481 
and GIS 482 
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47+ VAR 220 — FAN UNIT 


The subsystem is ventilated by two VAR 220 fan units each 
having 4 fans. : 

Although the motors are single phase, they are connected to 
a 3 phase supply as shown in the figure below. 


P20k - (3 6 I) 


Fig. 75 ~ VAR 220 interconnections 
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50 - 60 CPS MODEL DIFF=RENCES 


To adapt the system to the specific mains supply frequency 
there is the need to shift only a few connections on the 
ALI 210 and ALI 220 and changing a couple of component on 
the ATA 210. 

The following tables which, visualize the changes necessary 
to each unit add and complete those mechanical changes de 
scribed at para. 2.7. 


a) - ALI 210 : move transformer primary connections. 


Power Supply shift connections 


220 V, 5C ops 
208 V, 50 cps 


b) - ALI 220 : move transformer primary connections. | 


220 V,; 5C cps 


2ck v, £0 cps 


c) - ATA 210 : Substitute Main Breal.er and Elapsed Time 
Counter. 
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GENERAL 

For controller, for the LS 600 card reader, it is meant the 
interconnection of two elementary units,GIS 450 and GIS 481 
/ GIS 482 to achieve unity between Mechanics D.0.E. and the 
Central Processing Unit of the system to whioh itis connect 
ed. 

A complete picture of their location and disposition may be 
got from fig. 1. 

The individual units and their operations are desoribed in 
the following chapters. 
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GIS 450 PACK 


The GIS 450 is the proper controller for the subsystem. It 
is integrated for connection to the integrated channel of 
the GE 115 CPU. 

Other types of controllers are foreseen for the connection 
of ‘the subsystem to other systems. 

The GIS 450 receives from the'CPU all the commands sent to 
the subsystem transcoding then for the D.0.Ev. 

It includes the timing circuits. for data exchange,the trans 
.coding logic for mixed mode reading and circuits relative 
‘to the exchange of logic conditions. ; 

It is construoted with Standard LTR 300 and is housed in one 
row. E , , ; 

It is comected with cables to the CPU, to the ATA 211 and 
to the GIs 481/GIS 481.Fig. 76 gives the interconnections. 
Some signals assume different names when exchange between 
elementary units. Table 1 gives this transcoding. 

Reference documentation is reproduced in chapters 1250 to 
4253 “Logic Block diagrams". 7.) 


ZERO 
ZERO 


Table 1 — Signal transcode 


4.895.1.103.0/A 


Mad nion 1 


GENERAL @ ELECTRIC . 5. CONTROLLER 
Product Service ‘ Description 


5.2.1. Command decode — chap 1250 


The GIS 450 accepts all commands listed in Table 2.All these 
commands are received by the controller as combinations of 
interface bits REXXN, accompanied by selection clock TUOON. 
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Table 2 — Commands list 
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Fig. 76 -— GIS 450 cables connections ee e 
. s 
4 1 . ° 
‘5 2{_ REIF4 
3{  RECO4 
5 4] ZERO 
4 A ig 
5 : 
6 Oh oe 
i | — N0O2 % 
To 101 of _ l To 001 of 
UCE 430 9 9 |. GIS 481/2 
10 : . 
1 | DEBI 
12 : ; 
43 GIs 450 — Noot 
14 i _ W102 
15 | _ FILEN 
16 : ee — POMO4 
7 - | | BBBEER . ee 
‘Gon 2 | ; ‘3 LUOIN 
Luo _| 3 : ; LUON 
LUO —} 4 | LUOZH 
ZERO 5 : i. 
al i . LUO4N 
Lwoan _ | 6 , 
To M01 of LUOSN —| 7 | LUOSN pers 
i) ' 
UCE 430 < igigéi 9 | LuoeR 
— LUCTN 
: |. BIZ 
| . | M104 
re | COOON 
, __ PLCON 
rad 
TO CO1 of ATA 211 , 
To 101 


UCE 430 < 
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A partial decode is effected, by the GIS 450, of bits REXXN, 
to make each command received assume a logic signal meaning. 


1) ~- Signal NOO1 : Generated when the controller recéives a 
? . ‘ read command or preparation to Normal I 
mode. 


2) - Signal NOO2 : Generated when the controller receives a 
read command or preparation to Normal II 


mode. 

3) - Signal DEBI : Generated when the controller receives a 
read command or preparation to  Bimary 
mode. 


4) — Signal MIO1 : Generated when the controller receives a 
read command or preparation tc Mixed I 
mode. i 


5) Signal MIO2 : Generated when the controller receives a 


read command or preparation to Mixed II 
mode. 


. 6) - Signal SESE : Generated when the controller receives a 
Put in Manual command. 


7) Signal RIFE : Generated when,the controller receives a 
’ _. + Card reject command. 


Signals at step 1, 2, 3, 4 and 5 establish the functioning 
mode of the attached transcoder. Depending upon the type of 
transcoder these signals may be not utilized in full @ even 


identified. E.G. in GIS 481/2, No0Oi == W002 and MIO1 == 
MIO2. 

Signals at step 6 and 7 act direotly on the D.0.E. causing 
their respeotive functions. an 


The card feed oommand and the actual reading of the card is 
achieved by sending clock TUO3N by the CPU. * : 
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+) 
5.2.26 Mixed mode read logic, timing and conditions — chap 1251 


1) -— Glock TUO3N, from the CPU, oauses card feed. It is only 
present when read commands are sent (unaltered,normal, 
binary and mixed). 

After regeneration it is called TILIN and as such itis 
sent to the D.O.E. 


2) - Read strobe TILEN, from the D.0.E., is regenerated as 
’ REIFA, triggers one-shot RITA that, on the negative 
front of the emitted signal, generates clock LUOS8. 
This clock, is emitted, in pairs, at every read col 
umn read when the card is read in binary mode. Under 
these circumstances, at every oolumn, are associated 
two characters transferred to the CPU and signal BI201. 
This signal, which comes from the transcoder, causes 
the generation of the second clock LUO8, approx 15 

usecs after the first. 


3) — Signal LUO8N is the accompany clock of a character 

: towards the CPU. It is formed by clock LUO8 and kept ey 
permanentty low whenever the reader goes in the out— 
of-service condition (MARE 1). 


4) - The read end signal FININ, sent to the CPU, has mean 
ing, when low, during last character transfer.It is fa 
med by signal FINAN, conditioned by signal BI20,( pres 
ence of last character) which comes from the D.0.E. 


5) — PF FILE remains in set from the moment the last char 
acter is transferred. 
(REIF2 |_+ FINAN L_I ) to the moment a new 
TILI card feed command arrives. The relative signal is 
used on the transcoder. 


6) - FF PICO remains in set from the moment the feed com 
mand is sent to the reading of the first card oharac 
ter. 


The relative signal is used on the transcoder. 
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Read strobe sent to transcoder. 

Clear signal from CPU to transcoder. 

Decode of command "Normal II mode" to transooder. 
Decode of command “Normal T mode" to transcoder. 
Deoode of command "Binary mode" to transocoder. 
Decode of command ‘Mixed II mode" to transooder. 
End of read signal sent. to transcoder. 

Indicates that transcoder is in "Binary mode". 
Transcoded read signals from transcoder. 

Clock from transcoder during "Binary read". 
"Mixed mode I" command decode sent to transcoder. 
Selection clock sent to transcoder. 

First column check sent to transcoder. 


UCE 430 INTERFACE SIGNALS © 


Selection command bit from CPU. 

Selection clock from CPU. 

Read signals sent to CPU. 

Set binary read signal sent to 

Card feed command clock from CPU. 

CLEAR signal from CPU. 

"End-of-sequence"” signal sent CPU. 
"OQut-of-service" signal sent ‘CPU. 

"End—-of-read" signal sent CPU. 

“"Reader—busy" signal sent to CPU. 

"Error" signal sent to CPU. “ 
Signal always at high level. - Logic condition invalid. 
anual" condition signal sent to CPU. 
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- 5. GIs 481/ GIS 482 PACK 


The GIS 481/482 is the subsystem transcoder in its two en 
visaged versions. The GIS 481 is for IBM cards and the GIS 
482 is for BULL. 

The transcoder may function in 3 distinct ways: 


1) — Normal mode - In this case a transcoding of card codes 

is obtained to suit the internal CPU code. 

- The GIS 481 does the following transcode: 
IBM card code to internal GECD code. 

- The GIS 482 accomplishes the following 
transcode:’ ; 
BULL card code to internal CPU code. 
See tables 3 and 4. for~ the GIS 481 and 
table 5 and 6 for the GIS 482. 


‘ fable 3 -— IBM card code and Internal GECD code equivalent 
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Table 4 — IBM card code and equivalent symbol 
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BULL card code and equivalent mbol 


5. CONTROLLER 
Desoription 


2) - Binary mode —- It is obtained by opportunely setting 


the transcoder circuits to achieve the 
split of each column in two binary char 
acters each of 6 bits. 

Timing is such that, the character rela 
tive to perforations 3} to 12, is sent to 
the CPU first and then that belonging to 
perforations 9 to 4. The passage from 6 


_ bit binary to 8 bit binary is done with 


the formula: b7 = b5 and b6 = 05, 
Fig. 78 gives the splitting logic and 
the passage from 6 to 8 bits. 


|us600 JP. 145 
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= 
Punches on card ‘Binary weights Interface bits 
and relative bits 
12 ——______ » 32 b5 ——» 07 
11 16 v4 06 = b5 
1st chrt sent 0 8 b3 oo v5 
; ; 
4 b2 oo b4 TO CPU 
2 2 1 25 b3 
3 1 v0 se és 
4 rae b1 
3 bo 
6 ; Z 
2nd chrt sent t 
8 
9 
Fig. 78 - Column splitting and binary chrt forwarding 
3) — Mixed mode - The reader reads the cards either normal 
ly or in binary mode. 
It is only read in binary mode if the 
first column of the card contains perfo 
rations 7 and 9 for the GIS 481.and per 
forations 2 and 6 for the GIS 482. 
The GIS 481/2 receives from the controller (GIS 450)the com 
mand load signals and the timing signals. 
It receives from the D.0.E. (ATA 211) the read signals send 
ing them, after their decode, through the controller to the 
CPU. ; / 
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The GIS 481/2 is made with Standar LTR 300 circuitry and oc 
cupies one row. 

Fig. 79 shows the various signal cable connections between 
the GIS and the other units. 

Reference documentation is reproduced in the "Logic Block 
Diagrams" chap. 1260 to 1264 for the GIS 481 and chap. 1270 
to 1274. for GIS 482. 


GIS 481/GIS 482 


Fig. 79 - GIS 481/2 cable connections 


Be 3ete Mixed mode read logic, command load and timings 


Read logic for mixed mode reading and the loading of con 
mands with their respective timings may be checked in the 
"Logic Block Diagrams" chap.1260 for GIS 481 and 1270 for 
GIS 482. 


1) - FF MIMO loads those read conditions given for mixed 
mode reading. It sets when the command of read or put 
in mixed mode is sent (COCOB |. + PIN ce ) 
and it resets when the command of read or put in nor 
thal mode and binary is sent. (COCOB |_ ~ RIMIN |_J ) 
It is furthermore resetted by the start of work CLEAR 
signal (RECO 1). 


2) - FF BIPA loads the oondition of read the card in binary 


mode. 
It sets when the read command is sent or when binary 
mode is given (COCOB "| - DEBIN. LJ ). 
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FF BIPA also sets in the case of mixed mode reading if 
the first column of the card has perforations 7 and 9 
(GIS 481) or perforations 2 and 6 (GIS 482) with sig 
nal BIMO. 

The FF resets when: 


a) - a new read command is sent (COCOB |. REBIN |_f) 
Or, ; 


b} — put normal or mixed mode (COCOB |_ . REBIN |_| ) 
Or, 


c) - end of mixed mode reading (sig. RIBI) anda 


ad) - start of work clear signal (RECO 1). 


3) -— One shot PIME 1 triggers, only during binary reading, 
coincident with every read column strobe. 
Its function is to create in the controller with sig 
nal BI20 the 2nd character accompany clock. It also 
helps the formation of signals PIMEN and SEMEN which 
validate, respectively the first and the second part 
of the column when read in binary mode. ; 


5 us 


et Sly sss ade Oe 


(coNnTR) | 1st clock 12nd clock 


[ a 
‘aa ces ES on¥a 
i 8 z | 


_Note: 1 — Reading of perforations 12 to 3 and 1st oharacter transfer. 


2 — Reading of perforations 4 to 9 and 2nd character transfer. 


Fig. 80 - Column read timing in binary mode 
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In the eventuality that a oard is read in binary when 
the transcoder has been set for mixed mode,signal BIMON 
triggers one-shot PIME 1 during the reading of the first 
column. : . 

For the following columns the triggering occurs normal 

_ly through oondition SEBAN “lL. - BIPAN “|_[- 


53020 Binary read logic’ 
For reference see ohap. 1261 for the GIS 481 and chap. 1271 
for GIS 482. 
Signals LUXXN, sent to the CPU, are formed by signals BUXX, 
BIXX and BAXX, which are examined individually. 


a) - Signals BUXX: they oome from the transcoder logic, are 
read signals obtained following the pattern shown in 
Tables 3 and 4. 


b) - Signals BIXX: binary read signals belonging to column 
perforations 12 to 3. They are validated by signal PIMEN 
when low and when coinoident with the 1st charaoter ac 
company clook relative to the column. 


o) - Signals BAXX: they are the binary read signals belong 
ing to column perforations 4 to 9. They are enabled by 
signal SEMEN when low and when coinoident with the 2nd 
accompany olook relative to the column, 


d) ~ Signals LUO6N and LUO7N: they are formed, during ‘bina 
ry reading, by signals BOO7 and BOO6 to obtain the fol 
lowing oombinations: 


LUOTN (07) = LUOSN (b5) © 
LUO6N (v6) = LU05 (b5) 


523036 Transcode logic 


For referenoe see chap. 1262 for the GIS 481 and chap. 1272 
for the GIS 482. 

This logic is obtained by a NOR network to realise the trans 
code. condition exposed in tables 3 and 4. 
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The network input has the LEXX (readings) signals from the 
ATA 211. { 
The output is given by signals BUXX which are sent to binary 4 
read logic. | 
Signals BUXX are cut off, during binary read, by signal BIPA‘ : 
(high). 


a ener se oe mee 
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1. INTRODUCTION 


The purpose of this manual is to furnish a sequence of operations to optimi 
ze the installation of a CRZ 105-111-112-120 and 121 subsystem. 


The mentioned operations presume that the site has been adequately prepared 
in accordance with the requirements quoted in the "Site Preparation" manual 
but do not directly consider the actual configuration of the Card Reader sub 
systen. 

The installation team will draw all necessary informations from two auxil 
jary documents, individual to each installation : 


1 - Site layout , 
Giving the collocation of the subsystems in the site and showing those 


accessories which, though not normally supplied with the subsystems, are 
necessary to overcome particular space or operative problems, such as 
extra low level cable ducts, oable ways and so on. 


2 —~ Unified Subsystems Connections 
The forms bearing the above name, give information upon the conneotion 
of the subsystems to 3: 
- the CPU or MPA connectors, 
- the centralized DC power supply, 
- the AC supply breakers, 


The Unified Subsystems Connections (USC) forms also give details on the in 
sertion of plugs and terminatcrs. 

A detailed description on how to use the USC forms will be found in the CPU 
Ingtallation Manual P.N. 4.625,0.000. /A. 


All materials necessary for the mechanical and electrical assembly are given 


in tke "Cables and Parts" list of the CRS 105-111-112-120 and 121 under the 
voice Kit 1 — Parts Description, Dwg. n® 15023520. 


The final sutsystem check-out must only be done if the structural and elec — 
trical connections have been completed and if the check-out of the Central 
Processor has been fulfilled, 
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Fig. 1.1. —~ LS 600 Subsystem (CRZ 105-111-112-120-121) 
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_- 
° 2. TOOLS AND INSTRUMENTS 

The operations to be performed during the installment, may be oarried out 
with the use of the following equipment : . 
~ Engineer's tool kit 
- Site tools. 

° 

@ 
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3. ACCEPTANCE AND COLLOCATION 


3.1. — PACKING 
Tea qubsystem is normally shipped to its destination in a single crate. 


External to this packing crate, are affixed two forms giving : 
- the contents of the crate, 
- the guide to uncrate and remove from the pallet (*). 


(*) - Wooden battened transport base. 


3.2. — ACCEPTANCE 


Upon receipt, all packages are to be visually examined for damage. If any 
damage is noticed, it will be necessary to : 

~ have the carrier witness the entity of the damage, 

- gubmit a detailed report to Headquarters. 


3.3. — UNCRATING 


~ Emsure that the subsystem is uncrated as per rules set out by the uncrat ~ 
ing guide attached to the outside of the crate. 


- Ensure that the contents tally with the description. 


- Remove the documents and accessories, contained in the crate,and set them 
aside. 


- Set aside *he Parts kit package P.N.s O6460°" A, 
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3.4. — DESKIN AND COLLOCATION e 


~- To ease the removal of the subsystem from the transport pallet and to faci 


litate positioning and electrical connections, take off all removable pan 
els. 


~- Position the subsystem as per Site Layout. 


Fig. 3.1. — Front Panel (the pertinent holding magnet "M", is 
visible after the first removal step) 
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C) 
ea” 4. MECHANICAL ASSEMBLY 


- Carry out the subsystem mechanical assembly as per Dwg. n° 15043908 using 
equipment drawn from Kit 0646668 A. 


- Set the unit to plumb and perfeotly level by adjusting the screw—feet with 
an Allen Key. 


Note 


The front right-hand cable duct cover is only to be fitted if the reader ie ina ter 


alnal position. 


sas “i 
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5. CABLE CONNECTIONS 


- Unfurl the following cables, laying them in the pertinent ohannels till 


they reach their oonneoting point 3: 
~ Signal cables C1, C2 and C3, 

- AC cable C4, 

~ DC cables C5 and C6, 


To establish each individual cable connecting point, oonsult the symbolio 
markings on the cable itself and refer to the Unified Subsystems Conneo 
tions (USC) forma. ) 


Note 


If difficulties arise in the Interpretation of the markings or should the cable markings 
actually be missing, refer to Dwg. n® 15023520, 


After having taken into acoount the various cable path bends, take up all 
exccess cable and fit it in the lowest reader compartment. 


Having oonnected up the signal cable connectors in sequenoe B, C and A, 
clamp them securely along their path. 


Connect up the DC supply cables. 

Insert the AC supply cable, C4, in the pertinent ALI 260 side hole. 
Connect up the breaker, drawn from the Parts Kit. 

Secure the breaker to its mounting position. 


Pull the cable toward the outside and secure it with the bushing clamp 
using the special pliers as per fig. 5.1. 
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VISUAL CHECKS 


Expose the mechanics by removing the top covers. 


Remove all transport packing pieces. 


Manually turn the mechanics and check that no undue friction or binds are 
experienced. 


Manually release the cam clutch and, while still turning the mechanics 
handwheel, check that the feed clutch releases. 


Relatch both clutches. 


Check that the read head protection glasses are not broken and are pro 
perly stuok. 


Check that the read lamp fusion bead is not facing the head. 


Lubricate the stacker helices drive worm gear with STP additive mixed with 
Type grease. Using the pertinent dipstick, check the gearbox grease 
level. 


Visually verify for correct tightness of all nuts and screws, paying 
particular attention to those of the terminal strips. 


Check for proper insertion of fuses, relays and connectors. 
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7. 


T. 


CHECK-OUT 


1. — OFF LINE CHECKS 


The below operations are only to be carried out after the mechanical assem 
blies have been oompleted and the electrical connections of the entire sys. 
tem have been acoomplished. 


Place the subsystem AC supply breakers to ON. 


Switch the system ON and check that the two indicators of the OFF pushbut 
ton are : lower lit and upper off. 
This visualizes the presence of DC and AC power to the subsystem. 


Check that all the fans blow air into the electronics module without ab 
normal noise. 


Check that the clutches are engaged. 

- Depress pushbutton ON and check that the motor drives the track advanoe 
handwheel in the same direction as shown by the arrow stamped on it. 

~- If the handwheel turns against the arrow, swap over the phases of the 
supply cables,to the breaker,in the ALI 260. 


Check that the read lamp is lit. 


Check that the waiting station, sync, track, normal stacker and reject 
stacker lamps are lit. 


Listen for abnormal noises, sure symptom of loose or binding parts. 
Set the ATA 210 NORM — AUTO switch to AUTO. 


Place an unpunched card in the hopper, press MANUAL FEED and check for 
proper feed and stacking. 


Place a deck of unpunched cards in the hopper. Feed through and check 
that they do not suffer damage, otherwise trace and eliminate the fault. 


Set the ATA 210 NORM — AUTO switch to NORM. 
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7.2. - ON LINE CHECKS O 


The checks hereby listed are only to be carried out after the final check— 
out of the Central Processor is completed. 


— Ensure that the subsystem diagnostics correspond to the P.N. and descrip 
tion given in che "Produot Compositio. Sheet". 


— Feed through all pertinont diagnostics,adhering to the rules’ given in 
each diagnostic description. 


-— If a particular diagnostic program gives rise to an error halt, before 
starting troubleshooting operations, follow this procedure : 
—- check for correct punching of the Site Compositicn Card, by referring to 
the Diagnostic Organization Manual, 
— check for correct sequence of the card deck. 


If none of these checks give rise to doubt on the avcuracy of the diagnostio, 
proceed to troubleshooting the fault. 
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ao) 8. FINAL OPERATIONS 


8.1. — SKIN UP 
- Replace all panels and covers removed prior to starting the installation. 


~ Strip off the yellow protective film from all stainless steel surfaces. 


8.2. — CHECKS AFTER DELIVERY TO CUSTOMER 


- Check that the drawings and their updating indioes, shown in the subsystem 
folder, correspond to those given in the Produot Composition Sheet. 


~ Transoribe the relevant indices on the FCO Status Log. 


- Check that the machine type and serial number, on the yellow label, corre 
spond to the description given in the Product Composition Sheet. 


- Check that the supplied tools and equipment physically oorrespond to the 
packing list or ISL recommended by the Headquarters. 


- Prepare a Report giving details of snags or defeots found during the in 
oO stallation. 
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9. WITHDRAWAL 


complete of 


When a subsystem is withdrawn from a site, it must be removed 
those 


all the kits mentioned on Dwg. n° 15023520, remembering that all 
cables and parts that on the drawing are marked with a cross, are to be left 


fitted on the subsysten. 
Particular attention must be paid to the withdrawal of cable kit 0646667 M 


and parts kit 0646668 A, 


Set. ~ OPERATIONS 

- Remove power from the system. 

~ Remove both front and rear subsystem panels. 

- Disconnect the AC supply cables and remove the ALI 260 breaker. 
- Disconnect the two DC supply cables from the CPU end. 

- Disconnect the C1, C2, C3 signal cables from the CPU end. 


- Referring to Dwg. n° 15043908, remove the cabinet conneoting metal plate 
and, if necessary, the front right-hand oable duct cover. 

-~ Withold all the cables and neatly fit them in the lowest reader oompart 
ment, tying them to the axle guides using string or adhesive tape. 

- Referring to Dwg. n° 15023520 recompose all the kits, marking them with 
their pertinent codes. 


- Replace the subsystem panels and covers, 


9.2. — SUBSYSTEM REMOVAL 


The subsystem must be complete of the following : 
- Parts Kit P.N. 0646668 A 

— Maohine documentation 

~ Product Composition card 

- Diagnostic decks 

- Not yet implemented FCOs 

- Subsystem tools. 
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° 10. ATTACHED DRAWINGS 


To complete the present Installation Manual, the following drawings have 
been attached : 


Cables and parts list for physical 
unit connection 


15023520.0 
15043 908.0 
15043 908.0 


Physical unit connection 


Physical unit connection 
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ROUTINE : 1.1 

NAME : General cleaning 
DURATION : 0.25 hr 
PREREQUISITES : ‘None 


1 — TOOLS AND MATERIALS 


- Soft brush P.N. 7138903 H 

- Cloth . ” 3315125 K 

- Cotton wool " 3313100 A 

=- Alcohol be 3192250 D 

- Solvent Meticellosolve , tt 4355416 V- 
2 — PURPOSE 


- To ensure perfect cleanliness of the hopper, track, stackers and lamps. 


3 — PRELIMINARY CHECKS 


- The frequency at which these checks are to be carried out, is at least 
weekly with an average work load of 600.000 to 800.000 cards. 
The machine must be switched off at least 5 minutes beforehand. 


4 — PROCEDURE 


1- 


Vacuum and / or brush clean the hopper, waiting station, track and 
both stackers. Eventually pass the cloth over the hopper and sta = 
cker surfaces a second time. 


Using a cloth and/or dry soft brush, remove the card dust from the 
waiting station and track photocells, paying attention not to alter 
their position. 


Using alcohol dampened . cotton wool, clean the main lamp, avoiding 
to finger it. 

Open the head lens group and clean the closure glass panes. 

Do not use abrasive tools, and avoid depositing any lint traces on 
the surfaces. See fig. 1.1. 


Open the waiting station and using meticellosolve dampened cotton 
wool, clean the feed belts and read head input and output counter— 
rollers. , 


Leave sufficient time for parts to dry before closing the station. 
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“- 5 - Upon completion of the cleaning operations, and particularly when 
the metilcellosolve solvent has been used, allow a few minutes dry - 
ing time. 


5 — FINAL CHECKS 


- Feed through some unpunched cards so as to free the machine from any 
dust or meticellosolve residues. 
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ROUTINE 1.2 
NAME : Read lamp replacement 
DURATION _: 0.20 hr 


PREREQUISITES : None 


1 — TOOLS AND MATERIALS 


- Read lamp P.N. 001749 E. 


2 — PURPOSE 


- To change the read lamp. 


3 — PRELIMINARY CHECKS 


- Switch the machine off and wait at least 5 minutes before removing 
the defective lamp. “ 


4 — PROCEDURE 


1 — Take out the lamp grasping it from the center and pushing it down 
. wards to release it from its contacts. 


2 ~ Replace the new lamp in the reverse order of removal. Ensure that 
the fusion bead is facing away from the read head. 


3 — Thoroughly clean the bulb with cotton whool and alcohol. Leave to 
dry before attempting to switch on. See fig. 1.1. 


5 — FINAL CHECKS 


- Switch the machine on and check for good head illumination. 
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Lamp 


Lens holder 


Glass window 


Fig. 1.1. — Lens - lamp group 
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ROUTINE : 1.3 

NAME : Jamming card removal 
DURATION : 0.15 hr 
PREREQUISITES : None. 


1 —- TOOLS AND MATERIALS 


- None. 


2 — PURPOSE 


~ To restore the machine to normal operational conditions. 


3 — PRELIMINARY CHECKS 
~ Find the place where the jamming card is lying. 


@ 4 - PROCEDURE 


1 - If the card is before or at the read head, open the waiting station 
and remove it. 


2~-If the card is along the track, rotate the handweel to release it. 


5 - FINAL CHECKS 


~ Switch the machine on and feed through some card manually. 
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ROUTINE 2.1 

NAME : Feed hopper 
DURATION : 0.25 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


=~ Tool kit and system tools. 


2 — PURPOSE 
- It is indispensable to have a good card feed cycle especially when 
only a few cards are left in the hopper and to prevent false feeds 


caused by worn or badly adjusted belts. 
The stacking of the card deck in the hopper is of fundamental impor 
tance to ensure a faultless card feed. , 


3 — PRELIMINARY CHECKS | | O 


~- Machine off. 


4 — PROCEDURE 


4.1. — FEED BACKUP PLATE 
1 — Check that the feed backup plate remains up and secure when =e) 


positioned. Adjust, if necessary, the spring: blade position. 


2 — Ensure that when the backup plate is released, it slides freely, 
aided only by gravity, onto the feed belts. 


' 3 = Cut two 30 mm wide strips from a card, fit these between the feed 
belts and the backup plate. 


4 — Remove them simultaneously comparing the pull necessary to extract 
each. . 


If the pull is unbalanced see Routine 4.14. for backup plate ad 
justment. ; 
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4.2. — MICROSWITCH 


1 — Ensure that without cards in the hopper and the feed backup plate 
contacting the belts, the hopper msw is released and does not 
touch the backup plate. 

If this requirement is not met, adjust the vertical positioning of 
the backup plate as per Routine 4.14. 


2 — Load some cards and check for correct microswitch operation with 
and without cards. See Routine 4.23. 


4.3. =| FE=D BELTS 
1 — Manually release the cam clutch and rotate the handwheel. 


2 — Check that any tolerable wear is evenly distributed along the 


whole length of the belts. 
If the belts appear irregularly worn, change them as per Preventive 
Maintenance Schedules by slackening screws Z and following Routine 


5.11.4 
> 
Te! 
Support bracket 
Securing screws Z 


Fig. 2.1. — Feed belts block 
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3 ~ Remove the feed belt block and check that the tension ia equal 
for both belts. 
Check this by endevouring to rotate two pulleys belonging to one 
belt in opposits directions. The angular movement should be mini 
mim or nil. Refer to Routine: 4.3. 


4.4. — SYINCING PLATT&N 


1 — Marmaily release the cam clutch. Rotate the camshaft to cause -in 
dex > on the feed cam, to coincide with the axis of the correspond 
ing roller. 


2- At this position check, with a steel rule, that the feed belts and 
the swinging platten are on the same plane. Refer to Routine 4.4. 
4.5. — THROAT 


1 — Check that the upper edge of the throat is not worn. If any wear is 
¢ visible, change it. 


2 — Check the throat parallelism and gap to be 0.2 to 0.25 mm 


Refer to Routine 4.8. 


5 = FINAL CHECKS 


- Feed through 2bout a hundred cards and ensure that feed is- smooth 
and trouble-free. Pn 
ra ad & . 
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ROUTINE : 2.2 

NALE : Cam clutch, levers and relative gears 
DURATION : 9.39 br. 

PREREQUISITES : None 


- TOCLS AND INSTRUMENTS 


~ Tool kit and system tools. 


- PURPOS 


Ls 


~ To check the condition of the zear trains and cam cintch to obviate 
faulty operation and put right misactustments. 


— PRELIMINARY CHECKS 


~ Machine off. 


— PROCEDURE 


1 — Check that the clearance of operation of the stop pawi is between 
’ 0.2 and 0.3 .am = See Routine Sele 


‘ s 
2 = Rotate the cam shaft 1/2 a revolution and check ‘that with the sole 
noid de-energized, the pawls are from their cams. 
If this requirement is not satisfied, adjust the position of the 
shocx absorbing lever. See Boutine 4.2. 


3 — Check that the play of the pawls on their shaft does not , exceed 
- If this specification is exceeded, replace the opawls 
or the pawl carrying shock absorbing lever. 


4 — Check that play on the stop pawl tie rod does not exceed 


on its pivoting voints (stop pawl on one end and armature on the 
other}. 

If the tolerance is not satisfied, replace worn items. See figs.2.2. 
and 2.3. 


5 —~ Check the condition of the pinch roller surfaces. Ensure that the 
counterrollers rotate freely. If they do not, change then. 
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6 = Check out the condition of the ball clutch as per Routine 4.24.. j 
(See fig. 2.4., 2:5. and 2.6.). 


Solenoid braket 


Solenoid energized Stop pawl 


Stop cam at stop 


0.2 to 0.3 mm 


= ized | 
Figs 2.2. Cam clutch energiz End of travel lug 


Solenoid de-energized Stop pawl 


Counter march pawl @ 


Stop cam at intermediate 


0.1 to 0.2 mm 


Shock absorber lever 


Fixing screws | 


Fig. 2.3. — Cam clutch de-energized 


5 ~ FINAL CHECKS 


~ None. s i - 
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ROUTINE : 2.3 

NAME : Feed clutch 
DURATION : 0.10 hr 
PREREQUISITES : None 


1 - TOOLS AND INSTRUMENTS 


- Engineer's tool kit. 


2 — PURPOSE 


- To ensure that the clutch settings permit correct card feeding. 


3 ~ PRELIMINARY CHECKS 


~ Machine off. 


4 — PROCEDURE 


1 — Manually release the cam clutch. Rotate the handwheel and ensure 


that the feed clutch disengages with a clearance of . 
See Routine 4.5. . 


2 — Rotate the handwheel very slowly and observe that, as the camshaft 
turns a few times, the cam follower follows the cam profile. 
If this requirement is not met, change the feed command lever re — 
turn spring. , 


5 — FINAL CHECKS 


- None. 
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Put spanner here 


Fig. 


Secondary shaft 


14 mm spanner on secondary shaft nut 


2.4, —~ 2.5. — 2.6. — Ball clutch driving secondary shaft 
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ROUTINE : 2.4 
NAME ; : Waiting station. 
DURATION 3s 0.30 hr 


PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Spanner special, eject roller adjust P.N. 0688798 L 
- Gauge GO-NO-GO : " 0688773 L 
2 —~ PURPOSE 


- To check the condition of wear of the various rollers to ensure cor 
rect card feed towards the read head. 


3 = PRELIMINARY CHECKS" 
es , es None. 


4 — PROCEDURE 


1 — With the cam clutch engaged, check the eject roller adjustment us 
.ing the GO-NO-GO gauge P.N. 0688773 L. 
If any adjustment is required, use special spanner, P.N. 0688798 L 
following Routine 4.10. 
Furthermore check wear on the roller. The hight of tread must not 
be less than . If this is exceeded change the roller. 
See fig. 2.7. 


2 — Manually release the cam clutch. Rotate the handwheel until the 
alignment roller reaches max withdrawal beyond the waiting station 
bottom plate. Check then with GO-—NO-CGO gauge the roller adjustment. 
See Routine 4.9. 

Engage the clutches. See fig. 2.8. 


3 — Check that the alignment and waiting station eject idle rollers ro 
tate freely. 


4 - Check that the read station downstream and upstream idle rollers 
rotate freely. Check for wear. Change them if necessary. 
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0) 
5 - Close the waiting station and check that the roller of the waiting 


station msw actuating lever may be depressed further by [1 mm | 
See Routine 4.21. . 


6 — Replace lamp FOCA as per Maintenance Log. 


Eject cam-on 


Command lever 


Wait’ station wall 


» 

=n 

=i 
—s 


WRBwtS Ss =— 


Eject roller 


Adjust eccentric 0.3 to 0.6 mm 


Locknut 


Locknut key <= 


Adjust key 


Special spanner 
(0688798 L ) 


GO-NO-GO gauge 


Fig. 2.7. — Eject roller 


5 ~ FINAL CHECKS 


— None. 
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Axis align reference line 


GO-NO-GO gauge roller 
Return spring 
Alignment cam 


Return spring (align. roller) 


Align roller command lever 


~ 
“4 
Zecentrie 
Roller — OFF 
0.3 to 0.6 mm 
Align cam lever 
Wait sta 
Alignment roller tion wall 
; Fig. 2.8. — Alignment roller 
i | 
i 
i 
rt 
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ROUTINE : 2.5 

NAME : Read head and sync photodisc 
DURATION : 0.30 hr . 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- None 


2 — PURPOSE 


- To allows a correct operation of the read and sync circuits, therefore 
forestalling malfunctionings caused either by read head glass deterio- 
ration and dust deposits. 


3 — PRELIMINARY CHECKS 


- None 


4 PROCEDURE 


4.1. — READ HEAD 


1 — Check that all glasses are properly bonded, that they present no 
scratches or zones opaque to light. 


2 — Ensure that the read lamp presents the quartz—line fusione bead on 
the opposite side to the read head. See Routine 4.27. 


3 — Replace the read lamp as per Maintenance Log. 
See Routine 1.2. 


4 = Check that the damping on the lens housing arm, allows freedon of 
movement, without compromising the safety of the assembly. 
See Routine 4.17. 
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5 =- FINAL CHECKS 


~- None . 
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ROUTINE : 2.6 

NAME : Card track 

DURATION : 0.15 hr 


PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


--Spring pressure gauge P.N. 0688796 T 


2 — PURPCSE 


- To check the adjustments so that the card is transported without being 
submitted to damage or undue wear. 


3 — PRELIMINARY CHECKS 
- Machine off. 
4 — PROCEDURE | | : 


1 — Check that the pressure exerted by the roller idlers on the card 


respects the procedure described in-Routine 4.26 using special tool 
P.N. 0688796 T. 


2 — Operate manually the mechanical deflector. Check that the point has 


shifted 0.3 to 0.6 mm] from the rails. 
Releasing the deflector the point must be [o.3 to 0.6 mn on the 
other side of the rails. See Routine 4.13. ; 


3 - Check for tightness of all the optic groups thumb-screws. 
Replace lamps as per Maintenance Log. 


* 


5 ~ FINAL CHECKS 


~ None. 
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ROUTINE : 2.7 


NAME : Stackers 
DURATION ¢ 0.20 
_ PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 
-~ Dynamometer O-1 Ke P.N. 4355415 R 


2 — PURPOSE 


- To allow card stacking without damaging or curling them. 


3 - PRELIMINARY CHECKS 


' wm Machine off. 


4 — PROCEDURE 


1 — Ensure that the stacker input pawls have their reference marks ver 
tically aligned with the stacker input card guide profile.If to the 
contrary, adjust them by acting on the eccentrics. Routine 4.15. 
The pawls must move with freedom and return under spring tension. 


2 — Visually check the rubber card bounce pads. They murt be servicea 
ble. If they show signs of wear, replace them. 

3 ~ Ensure that the card backup plates slide freely throughout their 
travel. . 


4 — The spring tension must be: 


- 200 to 300 gr - Both stacker when empty, 
-—°300 to 400 gr ~ Reject stacker when full, 
- 800 to 900 gr — Normal stacker when full. 


With the stacker empty and the backup plates at end of travel, heck 
that the backup plate is 5 to 7 mn from the stacker helix. This 
distance is to be measured from the input side of the stacker. 

If the requirement is not met, slacken the fixing screws as per Rou 
tine 4.16, and move the backup plate to be within tolerances.Tightm 


then the screws. 
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Check the stacker full msws. They must trip at approx be 
fore the backup plates reach the end of their travel. Adjust if ne 
cessary the msw actuating lever to obtain the required safety of op 
eration. 


Put the backup plate in the stacker full condition and check that — 


by pusking the msw actuating lever, a clearance of — is pre 
sent between the msw actuating lever roller and the surface of tne 
adjustable bracket. See Routine 4.22. 


Check the state of wear of the worm-helical gear coupling. If worn, 
change the assembly as per Routine 5.21. 


5 - FINAL CHECKS 


- Feed through about 500 cards and check for orderly stacking. 


-¢ 
s 
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ROUTINE :2.8 

NAME : Toothed drive belts 
DURATION : 0.10 hr 
PREREQUISITES : None 


41 — TCOLS 1° TNSTPIMENTS 


« Tocl kit and system tools. 


2 — PURPOSE 


- To ensure that the transmission of drive given by the toothed belts 
is smooth and correct, thus insuring maximum life. 


3 — PRELIMINARY CEECKS 


- Machine off. 


4 - PROCEDURE 


1- 


4- 


Check the tautness of all belts. The tollerable give is determined 
by attempting to rotate the driven pulleys by the belt. See Routine 
4.18. 

To increase or decrease belt give, alter the idler position. 

Belts must never te over—taut. This will cause premature wear. 


To vary the tension of the primary drive belt, the motor must be 
shifted in its slotted screw holes. At adjustment end, tighten the 
fixing bolts. 


The eject roller drive belt tension is adjusted by slackening the 6 
screws that secure the feed block (from the underside) to the machi 
ne base. 

Position accordingly the motor drive belt, the belt between the 
first and second flange and the sync cisc. 

Take up any play on the belt by shifting the position of the feed 
blocx. 


Tighten the feed block fixing screws. Check the adjustment of items 
that have been interfered with. 


5 — FINAL CHECKS 


- None. 
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0) 
ROUTINE : 2.9 = 
NAME : Dynamic checks 
DURATION : 0.20 hr 


PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


—- None. 


2 — PURPOSE 


.=- To discover any eventual malfunctioning when the machine is under 
power. 


3 — PRELIMINARY CHECKS 


- Remove access panels from the machine. 


4 — PROCEDURE ws A 0) 


es St Switch the machine on by pulling upwards the panel microswitches. 

2 — Check that all the electronic models fans operate correctly. 

3 = Put the maintenance console ON LINE / OFF LINE switch to OFF LINE. 
4 


- Peed through the machine some unpunched cards to remove any traces 
of dust or lubricant.Check that the cards are not damaged or curled. 


5 — Listen for unusual noises or vibrations. 


5 — FINAL CHECKS 


— None. 


(@ 
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= ROUTINE : 2.10 
NAME : Electronic checks 
DURATION : 0.50 hr 
PREREQUISITES : None 


1 - TOOLS AND INSTRUMENTS 


- Voltmeter 
- Scope 
- Bridge links P.N. 0800761 V 


2 ~ PURPOSE 


- To establish correct read circuit operation and to check that all fun 
damental parameters have well defined values. 


3 — PRELIMINARY CHECKS 


deck of punched cards in the hopper. 


4 — PROCEDURE 


-A 
s 

1 

2- 

e< 

6 - 


Put the maintenance console ON LINE / OFF LINE switch to OFF LINE. 


Check read lamp power supply for 13.2 VDC 3} See Routine 4.30. 
ve 


Check that the beam from the light pipes is centered on the photodio 
de. See Routine 4.20. and 4.28. 2% x, 


ss **> 


Check sync photodiode signal FODI: ae Routine = a3 


Feed cards punched 6®’all rows and- ‘sig checked. 
Set ALXX read signals to 350 usecs. See Routine 4.34. 


Check start of cards one-shot RIPE. See Routine 4.37. 

Still proceeding with the auto-sync disabled, feed through some pun 

ched cards checking that no sync errors are given. 

Vary one-shot RIPE + 50 usec. No error should still occur. If an 

error is encountered, proceed as followss 

a — Adjust the waiting station fastening device. See Routine 4.11. 

b —- Adjust the interested belt tensioning idlers. See Routine 4.18. 

ec — Change, if necessary, the springs of the upstream or downstream 
idlers. 
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7 — Vary the lamp supply from | 12.3 to 14.1 vnc - Feed through some 
unpunched cards and check for no error. 
If error is still had, check the card read circuits and rectify any 
fault. 


Set the lamp supply back to 13-2 /0C. 


8 — Adjust the threshold of the AFOT signals for the waiting station, 
the track and both stackers, in the following way: 
a — Turn the pot until the photodiode gives low signal. 
b — Turn the pot now CW 4 full revolutions. Routine 4.32. 


9 — Check out the timing of all machine one-shots. Routine 4.35. 


10 — Put the maintenance console ON LINE / OFF LINE switch to ON LINE. 


5 — FINAL CHECKS 


- Feed through diagnostics checking for correct machine operation. 


2, 
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_3.° CLEANING AND LUBRICATION . 
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ROUTINE 3.1 
NAME : Cleaning 
DURATION : 0.35 hr 


PREREQUISITES : None 


1 ~ TOOLS AND INSTRUMENTS th 
- Brush , P.N. 7138903 H 


- Cloth Common — ; ™ #3315125 K 
- Cotton wool a 3313100 A 
- Alcohol : " 3192250 D 
- Solvent Metilcellosolve © ‘ " = 4355416 V 
2 —- PURPOSE 
- To ensure perfect cleanliness of the subsystem organs to obviate 


‘faulty operation due.to dust or dirt deposits. 


3 ~ PRELIMINARY CHECKS : : ; al 
~ Machine off. 


4 — PROCEDURE 


4-1. — GENERAL CLEANING 


- Clean with compressed air or brush and cloth the: 
- Supporting frame, base and castings, 

‘ » Machine internally (framework,:- Power Supply, cables and strips), 
- Dividing bulkhead between electronics and mechanics. 


4.2. — CARD HOPPER 


1 — Clean, with compressed air or brush and cloth, the hopper base 


plate, the swinging platten, the throat and the feed belts. 

2 — Clean, with cotton whool soaked with Metilcellosolve, the feed 
belts along their whole length. Dry accurately. ; 

3 — Clean, with cotton wool soaked with alcohol, the backup plate 


guides. ; T™ 
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4.3. = CAM CLUTCH GEARS 


1 -— Remove the oil and lubricant paste from the cam clutch gears. 


4.4. — PINCH ROLLERS AND COUNTERROLLERS 
1 - Clean, with cotton whool soaked with Metilcellosolve, the surfaces 
of the pinch rollers and counterrollers. 
4.5. - WAITING STATION 


1 + Clean, with compressed air or brush and cloth, the waiting station 
wall, the swinging wall, the rollers and counterrollers. 


2 —- Clean, with cotton whool soaked with Metilcellosolve, the eject 
and alignment rollers with their relative counterrollers. This is 
to remove all traces left by the cards. 


3 - Clean, with cotton wool moistened with alcohol, the wait station 
photocell block light pipe end surface. Clean from the wait staticn 
internal side. 


4.6. — READ HEAD 


tf 
<4 1 — Clean, with compressed air or brush and cloth, the lens — photocell 
group. 
2 —- Clean, with cotton wool soaked with alcohol, the lens glass panes , 
the photocell container glass and the actual read lamp. 
4.7. ~ CARD TRACK 
1 - Clean, with compressed air or brush and cloth, all rollers, counter 
rollers and the mechanical deflector. 
2 - Clean, with cotton wool soaked with Meticellosolve, the track rol- 
lers and their counterrollers. 
3 - Clean, cith cotton wool soaked with alcohol, the track photocell 
container and light pipes end surface. 
4.8. — STACKERS 
1 - Clean, with compressed air or brush and cloth, the bottom plate and 
stacker helices. 
en, 


id, 


\ 
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5 - FINAL CHECKS 
- Carry out an OFF LINE check. For-CRD 160, see Installation Manual 


para‘ 7.2. 
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ROUTINE : 3.2 
NAME : Lubrication 
DURATION : 2 hr 
PREREQUISITES : Routine 3.1. 


1 -— TOOLS AND MATERIALS 


— Oil type @)_ SAE 50 ' -P.N. 0491020 G 

- Oil type q@) Vaseline " 0491021 H 

- Grease type [2] GL1 " 0491017 R- 

- Grease special [J STP additive "- 0005276 B 
2 — PURPOSE 


- Ensure a good operation of all mechanical moving parts. 


3 + PRELIMINARY CHECKS 


- Machine off. 


4 — PROCEDURE 
4.1. — HOPPER 


1 -— Lubricate with a few drops of type @) oil the card backup 
plate upper guide. Move the backup plate back and forth to 
evenly distribute the lubricant. 

Lubricate with a few drops of type i) oil the backup plate 
hinge point and work the oil in. 


2 ~— Lubricate with a few drops of type 6) oil the various swing 
ing platten articulation points and the transmission shaft 
bushings. 


4.2. — CAMCLUTCH, LEVERS AND GEARS 


1 — Put one drop of type G) oil on the clutch pawls return 
spring eyelets, the pinch counterrollers and cam levers. 
' Lubricate, with a few drops of type é)) oil, the camclutch 
pawls levers. 
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2 — Lubricate, with ons drop of type G) oil, the clutch solenoid ar 
mature fulcrum point. Ensure that no oil creeps in the solenoid 
' - air-gap. 


“3 - Lubricate, with type grease mixed with special grease ’ 
the rollers and their cams, the cam clutch circlip spring eyelsis 
and the cam clutch solenoid command rod. 


. 4 - Lubricate, with type grease mixed with svecial grease g , 
the cam clutch drive zvars. . 


4.3. — FRED cLUTCH 


1- Lubricate’ with special grease Q mixed with type grease, 
the feed clutch and feed belts driving gears. 


2 — Lubricate, as above, the feed clutch hooking pawl pivot. 


3 - Lubricate, with a few drops of type (3) oil,the “eed clutch pawls 
pivoting points. 


. 4.4. — WAITING STATION 


& 1 — Lubricate, with type (G) oil, the swinging support axis and the 
eyelet of its return spring. . 


2 ~ Lubricate sparingly, with type (3) oil, the alignment roller tush 
ing. Apply the oil from the opposite side of the clutch. 


3 — Lubricate sparingly, with wae Q) oil, the alignment counter 
roller bushing. 


4 —. Lubricate sparingly, with type 6) oil, the pivoting points of 
“the cam actuating levers of the pinch rollers. 


‘5 ~ lubricate, with type grease mixed with special grease 9 
the alignment roller cruciform coupling. 


4.5. — CARD TRACK 


4 — Lubricate, with type G) oil, the bushings of the counterrollers. 
The counterrollers must be dismantled as follows: 
~- Slacken the two roller shaft fixing screws. 
- Remove the toller and its shaft from the bushing. 
—- Put enough oil in the inter—bushing cavity to full it. 
il ; - Replace the roller and its shaft. 
nit q - Tighten the roller skaft fixing screws leaving a slight end-play. 
fh —y - Replace the counterrollers group and carry out Routine 4.26. 
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2 — Lubricate, with type GB) oil, the mechanical deflector bushing 
. and the deflector solenoid armature pivoting point. 


3 — Lubricate, with type grease mixed with special grease —9 , 
the extremities of the deflector command lever. 
4.6. — STACKERS 


1 - Lubricate, with type [2] grease mixed with special grease : 
the worm-helical driving gears. : 


2 — Lubricate, with a few drops of type @ oil, the upper guides of 
the backup plates and their guides. ° 


3 — Lubricate, with type ° G) oil, the helices shaft bushing.It is ac 
cessible through the slot in the helices. . 


5 — FINAL CHECKS 


- Feed, through some cards to remove any traces of oil from the rollers 
and counterrollers. ; 
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ROUTINE . :4.4 

NAME : Cam clutch release 
DURATION 3: 0.20 hr 
PREREQUISITES =: None 


1 — TOOLS AND INSTRUMENTS © 


=~ Tool kit and system tools 


2 — PURPCSE 


- To ensure positive release of the cam clutch so to establish certain 
feed cycle start. 
With the cem clutch release solenoid energized, the stop pawl mst re 
leass the stop cam and clear the cem dog profile by 


3 ~ PRELIMINARY CEECKS 
— Machine off. 


4 — PROCEDUSE 
1 — Slacken the solenoid nounting screws V. 
, 
2 — Move by hand the solenoid causing the armature to contact the core. 


3 — Shift the stop pawl with its relative tie rod so to obtain tha re 
quired clearance of 0.2 to 0.3 mm 


4 — Tighten the solenoid mounting screws. 


5 — FINAL CHECKS 
1 — Check out the adjustments just carried out. 


2 — Check that when the solenoid is de-energized, the clutch hooks ~ on 
nermally upon the stop pawl. 


u 
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Solenoid bracket 


= Solenoid energized 


Stop cam at stop 


9.2 to 0.5 mm 


Tie rod 


Stop pew! 


Hooking paw! 


Fig. 4.1. — Cam clutch released 
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RCUTINE 4.2 

Nab : Cam clutch counter and stop pawls positioning 
DURATION : 0.20 hr 

PREREQUISITES : Routine 4.1. 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


2 — PURPOSE 


- To prevent the stop-and counter pawls rubbing the whole duration of 
the feed cycle with consequent wear. 
With the feed solenoid de-~energized and the cam . clutch at its interme 


diate position, the stop pawl and the counter pawl must clear the low 
cam profile by [o.1 to 0.2 mm] 


. 


3 — PRELIMINARY CHECKS . fo) 
— Machine off. 


4- PROCEDURE 
41 - Release the cam clutch and Hotake it to its intermediate position. 
2 — Slacken screws K holding the shock absorbing group by the base. 


3 ~ Pesition the shock absorbing group to obtain -a clearance of [0.4 to 
0.2 mm between the two pawl tips and their respective cams. 


4 - Tighten the fixing screws and restore the clutch. 


5 — FINAL CHECKS 
1 — Check out the adjustments just carried out. 


2 — Check that when the solenoid is de-energized, a clutch Hodis on 
normally upon the stop pawl. 
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Shock absorber group 


End of travel lug. 


Solenoid de-energized 


Stop pawl 
Counter pawl 


Stop cam at intermediate 


; UWS 


K fixing screws 


Fig, 4.2. — Counter and stop pawls positioning 
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ROUTINE : 4.3 

NAME : Feed belt tension 
DURATION : 0.10 hr 
PREREQUISITES : Routine 2.1 step 4.3. 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


2 — PURPOSE 


- To obtain uniform and parallel advance of a card when drawn from the 
hopper. : 
The belts must be tightened by means of their respective idlers and 
must not be over-stressed. An uniform tension between the two feed 
belts is to be maintained. 


3 — PRELIMINARY CHECKS | , oO 
— Machine off. 


4 — PROCEDURE 


1 — Remove screws Z that secure the belt group to the feed head assem 
bly. ‘ + % 

2 — Remove the belt pews from its housing. > 

3 — Slacken the two belt tensioning idlers, acting on screws T. 

4 — Take up any slack on the belts uniformly. Tighten screws T. 

5 


- Insert the group and tighten the Allen head Z screws. 


5 — FINAL CHECKS 


- Check out the adjustment just carried out. 
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ROUTINE : 4.4 

NAnE : Swinging feed platten 
DURATION : 0.20 tr 
PREREQUISITES : Routine 4.3. 


1 -— TOOLS AWD INSTRUMENTS 


- Tool kit and system tools. 


2 = PURPOSE 


- To eansure correct and jam free card feed from the hopper to the pinch 
rollers, thereby forestalling the possibility of wrons feed sequences 
or buckling of cards onto the throat. 


With the feed cam's P index mark, coincident with the feed lever fol 


lower, the swinging feed platten plane must be on the same plane as 
the front surface of .the feed belts. 


3 — PRELIMINARY CHECKS 


=- Machine off. 


4 — PROCEDURE 


1 


Release the feed clutch and rotate the camshaft until the P index 
mark is coincident with the axis of the feed lever follower. 


Ensure that screw T is tight and that the feed lever does not move 
on its shaft. 2a 


Loosen the screws V securing the two feed platten command levers. 


Bring the feed belt surface and swinging feed platten surface to be 
on the same plane. , 
If this requirement can not be met, slacken screws -Z fixing the 
lower leaf spring which acts as a hinge for the platten itself. 


Tighten the leaf spring securing screws and the feed platten com 
mand lever screws. 
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Screw T 


Pivoting point 
~Screw V 
Feed platten contro! lever 


Swinging feed platten 


Feed command lever 


Fol lower | 


e 
Screws Z 
Feed cam 
~~ P- index wank. 
Coinel dence between 
platten end belts 
Fig. 4.5. — Swinging feed 
~,5 =» FINAL CHECKS 
_ = Check the adjustment done by turning the cam shaft one full revolution. 


= At check out end, hook up the clutch. 
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ROUTINE : 4.5 

NAME : Feed cam release 
DURATION : 0.10 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


— Engineer's tool kit. 


2 — PURPOSE 


- To ensure positive feed clutch release when, through the rotation of 
the camshaft, the command pawl lever follower falls on the lower feed 
cam profile. 

With the cam and feed clutch coupled together, the tip of the feed 
clutch pawl command lever must rest on the end of travel stud. No 
pressure must be exerted by the stud in order to avoid possible di - 
splacement of the pawl itself. ; 


3 — PRELIMINARY CHECKS 


=- Machine off. 


4 — PROCEDURE 


1- 


2 
3 
ries 
5 


Check the adjustment of the swinging platten. Routine 2.1. step 4.4. 
Check the pawl group adjustment. See Routine 4.6. 

Slacken the pawl command lever fixing Z screw. 

Position both clutches at the stop position. 


Near the pawl command lever tip to the stud on the pawl itself, with 
out applying any pressure. Tighten screw Z on the pawl command le — 
ver. 


Release the cam clutch by means of the feed solenoid. Slowly rotate 
the cam group to bring the feed command lever follower onto its 
lower cam profile. Check that in this condition the pawl frees the 
hooking cam with a functional tolerance of at least [2 mo ]. 

If the adjustment is not achieved repeat operations as from point 2. 
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Pivoting point 


Screw Z 


Pawl command lever 


Feed command lever 


Return spring 


ites. aoe cam at stop 


Hooking cam at stop 
Damping fever 


Stud 


Lever tip 


Stud 


Fig. 4.6. — Feed clutch engaged 


5 ~ FINAL CEECKS 


- Hook up the clutches and check out the adjustment. 
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Paw! lifted 


Pawl command lever 


Feed command lever 

Follower on low profile 
Feed cam 
Hooking cam released 


Damping lever 


0.2 mm min 


Feod cam (released) 


Fig. 4.7. — Feed clutch released 
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ROUT 


NAME 
DURA 
PRER 


INE : 4.6 


: Pawl group adjustment 
TION : 0.10 hr 
EQUISITES : None 


TOOLS AND INSTRUMENTS 


- Engineer's tool xit 


PURPOSE 


~ To avoid excessive pawl wear and ensure correct engagement. 


PRELIMINARY CHECKS 


- Machine off. 


PROCEDURE 


1 - Loosen the eccentric group fixing screw. 


2 — Adjust the eccentric in order to obtain a gap of [0.15 + 0.05 mm | 


between the pawl tip,catch and respective cams. See fig. 4.8. 
3 — Tighten the eccentric fixing screw. . 


4 — Check the upper clutch release adjustment as per Routine 4.5. 


; 0.15 + 0.05 mm 
Oampening lever 


Adjust eccentric arm 


Fixing screw 


Fig. 4.8. — Dampening Lever 
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C+) 
4 


5 — FINAL CHECKS 
- Check that the set gap has not altered. 


- Feed some cards through and check for a correct cam release. 


&@ 
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Re weais : 4.7 


NAws : Throat 
DURATION : O.70 rr 


PREREQUISITES Norms 


1 — TOCLS AND INSTRUAEMS 


- Tool “it an3 aystea tools. 


72in regular and uniform passage cf cards. These wrist Plow one 


and within 


3 - PREELIAINARY CHECKS 
2S 


- Machine off. O 


4 — PRCCORTURE 
1 ~ Slac+en the two screws holding the horizontal knife. 
2 — Sla..:en the screw holding the vertical knife. 


3 =— scove the adjusting eccentric to bring the horizontal knife under the 
verticai knife. Tighten the hcrizontal knife screws. 


4— 4zsping the vertical knife fully butting up against the horizontal 


Fat 
Knife, tighten the fixing screw. 


cx]an the korizortal fixing screws. Turn the eccentric until a 
Slight dreg is felt ona feeler gauge. 


6 — Tigkten the horizontal fixing screw and remove the feeler gauge. 


/ 
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Vertical fix screw e 


Vertical knife 
Horizontal knife Eccentric ; \ 
Fix screws Z } 


S 0.20 to 0.25 mm 


Fig. 4.9. — Throat adjustment 


5 = FINAL CHECKS 


1 - Ensure that the 0.25 mm feeler gauge enters the throat gap with a 
slight drag. 
2 — Ckeck that a 0.20 mm feeler gauge goes through without difficulty. 


3 = If the atove requirements are not met, repeat the adjustment proce 
dure. ; 
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ROUTINE : 4.8 
NAME : Front slide plate 
DURATION : 0.10 hr 

: Routine 4.7. 


PREREQUISITES 


1 — TOOLS AND INSTRUMENTS 


- Tool kit ; 
~- Slide adjusting tool P.N. 0688051 D 


2 — PURPOSE 


- To establish a correct card attitude with respect to the throat en 
trance. 


3 — PRELIMINARY CHECKS 
— Machine off. . ‘ oO 


4 — PROCEDURE 


1 — Slacken the two front slide fix bolts an pull it.away from the 
throat. ; 


2 — Place the adjusting tool up and square with the throat. 


3 = Push the tool hooked onto the slide until soy butt against the ver 
tical knife. ‘agnten the fixing bolts. 


5 — FINAL CHECKS 


1 — Check that the slide plate is located ‘beyoud the throat edge by 
about 1 mon. 
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\. 
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1 mm 
Too} handle: 
; lide plate 
Vertical throat , 
Hook 
Fig. 4. 10. — Slide plate adjustment 2 
. o> \ 
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ROUTINE : 4.9 

Nari : Alignment roller 
DURATION : O.2C hr 
PREREQUISITES : None 


1 — TOCLS AND INSTRUMENTS 


=- Tool kit 
~- GO-NO-GO zauge P.N. 0688773 L 


2 — PURPOSE 


- To establish correct card transport to the waiting station from the 


hopper causing the card to drod on the lower reference bar. 

To ailow, furtharmore, tha correct card ejection when *the roller with 
draws. 

Position the camshaft in such a way as to place the follower of the 
eject roller command lever, at the bottom profile of the can. 

The roller must be withdrawn the fixed wall of the waiting station 
This check is done with the GO-NO-GO gauge P.N. 0688773 L. 


3 — PRELIMINARY CHECKS 


— Machina off. 


4 — PROCEDURE 


1 


~- Release the cam clutch and rotate the camshaft until the follower 
of the command lever is in the lower alignment cam profile. 


2 — Slacken the eccentric on the alignment cam and rest the "MIM' side 


of the gauge on the waiting station wall surface, in line with slot 
from which the alignment roller protrudes. 


3 — Turn the eccentric to cause the roller to bear slight pressure on 


the gauge surface. ” 


4 — Tighten the eccentric. 
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Fig. 4.11. — Alignment roller adjustment 


5 -~ FINAL CHECKS 
1 — Rotate the camshaft one full revolution and check the adjustment. 


o> 2 - 3ring both clutches to the stop position. 
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ROUTINE : 4.10 

NANE : Eject roller 
DURATION : 0.20 hr 
PREREQUISITES : None 


41 — TOOLS AND INSTRUMENTS 


- Spanner special, eject “goltes ad just “0688798 L 


2 — PURPOSE 


- To establish correct card ejection from the waiting station and, when 
the roller is withdrawn, to allow the card to sit squarely on the lower 
reference bar of the waiting station. * 


With the cam clutch at the stop position, the eect roller must be 


we thereun under the fixed wall of the tere station by about 0.3 
0.6 mm 


ae check is done with GO-NO-GO gauge P.N. 0688773 L. 


3 — PRELIMINARY CHECKS 
— Machine off. 


4 — PROCEDURE 
1- Set the cam clutch to the stop position. 


2 ~ Insert spanner P.N. 0688798 L from the underside of the machine base. 
Slacken the eccentric lock nut. 


3 —Rest the "MIN" side of the GO-NO-GO gauge on the waiting station 
wall in line with the slot through which the eject roller protrudes. 


4 — Turn the eccentric with the spanner until a slight pressure is felt 
on the gauge through the action of the roller. 


5 -— Tighten the eccentric lock nut. 
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Fig. 4.12. — Eject roller adjustment 


5 — FINAL CHECKS 


Waiting station wall 


Special spanner 


(0688798 L) 


1 ~ Rotate the camshaft one full revolution and re-check the adjustment. 


2 — Bring both clutches to the stop position. 
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ROUTINE -; 4.73 

NAME 3 Waiting station door 
DURATION : 0.10 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


2 — PURPOSE 


— To ascertain the physical dimensions of the area in which the card 
lines up before it is ejected towards the read head. Simultaneous1ly to 
ensure the correct pressure and due safety of operation to the align 


and eject counterrollers and to the first pair of track counterrol 
lers. 


With the waiting station door closed, a distance of | 47 + O.1 mm 


must be measured between the external plane of the door and the outer 
surface of the read head. 


3 — PRELIMINARY CHECKS 


— Machine off. 


4 — PROCEDURE 


1 —- Set up a depth vernier gauge to read | 47 + O-1 mm 


With the-waiting station door closed, measure the distance between 
the read head and door's external surfaces. See figse 4.13 and 4.14. 


3 - if the measurement is not obtained unlock the eccentric lock nut and 
by turning the eccentric reach the required distance. 


4 - Tighten the eccentric lock nut. 
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Read head external surface 


Fixed base 


Latch 
Eccentric 


47 + 0.1 mn 


External surface 


Internal surface 


{ : Reference plane 


1 . Fig. 4.14. — Measuring the distance 


i 5 — FINAL CHECKS 
, @. + — Open ani shut the waiting station door and check the adjustment. 


‘ 
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ROUTINE : 4.12 
NAME : Alignment tile 
DURATION ¢ 0.10 hr 


PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools : 
- Test metal card % P.N. 0688799 Q 


2 — PURPOSE 


- To obtain a precise card alignment in the waiting station to ascertain 
correct reading woen the card presents itself under the read head. 

- No deformation or play must be encountered when the metal test card 
is introduced into the waiting station. 


3 — PRELIMINARY CHECKS _ , o 
- Machine off. 


4 — PROCEDURE 


1 Set up both clutches to their stop position. 


2 — Slacken the screw that fix the card alignment tile. 


3 


Introduce into the waiting station the metal-test card, Part Number 


0688799 Q. : 


Close the station ensuring that the tile rests on top of the card. 


5 + While keeping the tile uniformly pressed against the metal card, 
tighten the screws previously loosened. 


‘es 
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Fig. 4.15. — Alignment tile positioning 


Alignment bar 


5 - FINAL CHECKS 


@. - None. 
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ROUTINE : 4.13 

NAME ¢ Mechanical deflector 
DURATION : 0.190 hr 
PREREQUISITES : Routine 4.19. 


1 — TOOLS AND INSTRUMENTS 


~ Tool kit and system tools 
— Special spanner P.N. 0688797 X 


2 — PURPOSE 


- To obtain selective stacking of cards depending upon the physical po 
sition of the deflector and to minimize the dead time between one con 
dition and the other. . 

With the solenoid de-~energized, the card must be directed into the nor 
mal stacker, and the tip of the mechanical deflector mst be withirawn 
under the left rail by | 

With the solenoid erergized the card must be directed into th eject 


stacker and the tip of the deflector must be withdrawn under the right 
by [o.3 to 0.6 ma] ; ° 


3 — PRELIMINARY CHECKS 


— Machine off. 


4 — PROCEDURE 


1 


Slacken screws T and position the solenoid in the middle of the 
screw slot. Tighten the screws. 


Energize the solencid. Slacken screw V with special spanner yo 
0688799 K and position the deflector _so that its tip withdraws 
under the right rail by 0.3 to 0.6 mm Tighten screw V. 


De-energize the solenoid. Slacken screw Z which locks the armature 
travel limiting eccentric. 


Turn the eccentric up against the solenoid armature and adjust it 
to have the deflector tip protruding from the left rail by { 0.3 
to 0.6 mm | , 
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5 ~- Tighten the eccentric lock screw. 


screw V 


Seflecter 


seturn spring 


Solenoid energized 


Serevs T 


» 
Left rail 


0.5 to 0.6'mm 


'Fig, 4.16. — Mechanical deflector - eject 


Lock screw 


Eccentric 


Solencid de-enarcized 


0.3 to 0.6 mm 


| Fig. 4.17. — Mechanical deflector — normal 


41 —- Check out the adjustment done. 
2 ~ avoly pewer to the machine and feed through tha deriactor diagnostic 
test and chack for operation. : 
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ROUTINE : 4.14 

NAME : Feed backup plate 
DURATION : 0.10 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


~- Tool kit and system tools. 


2 — PURPOSE 


- To obtain correct card feed, right up to the last card. 
The feed backup plate must be perfectly parallel to the feed hopper 
base and on the same plane of both feed belts. The feed backup plate 
must come to rest against the feed belts aided only by gravity, inde 
pendent of the level released. , 


3 — PRELIMINARY CHECKS 
— Machine off. 


4 — PROCEDURE 
1 — Position both clutches in the stop position. 


2 ~— Check that no play is present on the lower guide and that the plate 
is parallel to the hopper base. 


3- If not parallel, loosen the roller bracket fixing screw and by mo 
ving the bracket, obtain requirements of step 2. Tighten the screws. 


4 - Slightly slacken screws Z securing the backup plate guide. 


5 ~ Cause the plate to contact the feed belts and, while cach: a 
slight pressure, tighten the fixing screws. 


6 ~ Place a card strip between each belt and the feed packup plate. 
Pull out the card strips, without touching the backup plate and check 
that the force required is the same for both. 


7 - If this requirement is not satisfied, repeat operations as. from 
step 4. ; 


LS 400-LS 600-CRD 160 ‘ . 
maintenance 62 4.896 .4.071.0/A 


Pega tay 
Satie oe 


GENERAL @ ELECTRIC 


. Upper guide Feed backup plate (front) 


| ana 
F i Backup plate 


lower edge 


Bracket screws 
TEST 
Ye, 
l/r 
Check point 


''. Roller 


Lower guice 


Rotler Hopper surface 


0 Fig. 4.18. — Feed backup plate view 


Backup plate leading edge 


-- ' 


Feed belt surface 


Fig. 4.19. —~ Feed backup plate adjustment 


5 — FINAL CHECKS 
— Check for smooth running throughout travel. 
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ROUTINE : 4.15 
NAME : Stacker entrance pauls’ 
DURATION : C.10 hr 
PRERECCISITES : None 
1 — TOOLS AND INSTRUMENTS 
- Tool kit and system tools. 
2 — PURPCSZ 
- To obtain the shtentns card to bound on the rubber Seuipit gs pad and . 
stack on the left hand side of the stacxer. ‘ 
The cuter stacker entrance pawls mist be so positioned to hava . their 
reference marks aligned: to the profila cf the stacker card. guide. The 
central pawl can not be 2djusted. 
All pawls must rotate freely and have efficient return springs. 
| ow, 
3 — PRELIMINARY CHECKS , ~ 
-— Mackine. off. 
4 — PROCEDURE 
1 — Slacken off the eccentric's lock nut. 
2 -.Move the eccentric to cause the stacxer entrance pawl reference mark 
ccincide with the card guide profile. ; 
3 ~— Tighten ‘the locknu<. 
: ‘4 ~ Check ad justnent. , 
5 ~ Check for freedom of movement of the pawls'and good return spring 
tension. | 
‘6 ~ If the spring tension is not sufficient, replace tke springs. 
<A 
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Fig. 4.20. — Stacker entrance pawls 


5 — FINAL CHECKS 


oO. ' . None. 
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ROUTINE : 4.16 

NA : Stacker backup plates 
DURATION : 0.10 br 
PREREQUISITES : None 


1 ~ TOOLS AND INSTRUMENTS 


- Tool kit and system tools 


— Dynamometer 0 — 1 Kz P.N. 4355415 R 
2 — PURPOSE 
- To ensure correct card packing the backup plates, both normal and - 


eject, must be perfectly parallel to the surface of the stackers.They 
must be from the stacking helices with no cards present. 
The plates must be perfectly free~running on their guides and the re 
turn springs mst exert the following tensions: 


Normal stacker. At rest 200 to 300 gr 
Normal stacker. End of run - 800 to 900 gr 
Eject stacker. At rest 200, to 300 gr 
Eject stacker. End of run 300 to 460 er 


3 — PRELIMINARY CHECKS 


-— Machine off. 


4 — PROCEDURE 


1 


Check that the sliding support has no play on its lower guide and 
that it is parallel to the stacker surface. 


Any adjustments are made by slackening screws T and moving the sup 
port to the position required. Tighten the screws. 


Slacken the 3 Z screws that fix the plate to the sliding support. 


Tighten the screws with the plate from its packing 


helix. 
Check adjustments and for free running of the plates on the guides. 


Check return spring tension with dynamometer on point M. HReplace if 
not within specifications. 
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#) ; Fig. 4.21. — Stacker backup plate view 


Serew Z 


Point M 


Stacking helix 


Sackup plate at rest 
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Fig. 4.22, — Stacker backup plate adjustment 


oO: 5 — FINAL CHECKS r 


- Apply power to the machine and feed through the Mechanical Deflector 
diagnostic test ani check card stacking.» 
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ROUTINE : 4.17 
NAM : Read head arm damping 
DURATION : 0.10 br 
PREREQUISITES : None 
1 — TOOLS AND INSTRUMENTS 
- Tool kit and system tools 
- Synamometer O - 1 Kg P.N. 4355415 R 
2 — PURPOSE 
- To prevent the read head falling and damaging itself... 
The force necessary to lower the read head damping arm,from the raised 
position, mist be 600° to 700 erf applied to the tip of the arm it 
self. i 
3 — PRELIMINARY CHECKS | or 
— Machine off. 
4 — PROCEDURE 
4 — Place the read ‘head damping arm uppermost. 
2 — Apply the dynamometer at the arm extremity and check that the force 
necessary to move the arm is between {500 and 700 er < 
3 - Either tighten or slacken the damping mut to obtain value required. 
E™ 
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Fig. 4.23. — Read head damping arm 


t,a5 — FINAL cHz0xs 


- None. 
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4.18 


ROUTINE : 

NAME : Toothed drive belts 
DURATION : 0.10 hr 
PREREQUISITES : None 


1 -— TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


2 — PURPOSE 


- To reduce sync errors and ensure adequate life to the belts. 
All belts must transmit drive without whip or overloads. 


3 — PRELIMINARY CHECKS 


- kachine off. 


4 — PROCESURE 


1 ~ Loosen the idler lock sorew. 


2 —~ Position the idler on the belt such to 


3 -— Tighten the idler lock screw. 
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ut = ‘Fig, 4/24, — Toothed drive belts 


5 _ FINAL CHECKS | 
a - Check that the toothed belt is not overtaut.- 
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ROUTINE : 4.19 
NAME: : Card guide rails 
DURATION : 0.20 hr 


PREREQUISITES : None 


1 —- TOOLS AND INSTRUMENTS 


=- Tool kit and system tools. 


2 ~ PURPOSE 


- To correctly guide the cards from the read station to the stackers. 
A gap of must be present between the drive rollers 
and the guide rails. ; 
A distance of must exist between two rails. 


3 — PRELIMINARY CHECKS - 
- Machine off. a 


4 — PROCEDURE | 


41 — Slacken off the raila fixing bolts. 


2 — Position the rail opposite the interested rollers to obtain the re. 
quired distance 0.5 + O.1 mm 


3 — Tighten the slackened bolts. 


4 - With feeler_gauges,position the opposite rail to be at a uniform dis 
tance of |]0.8 + 0.1 mm{| for all of its length. 


5 - Tighten the interested fixing bolts. 
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Fig. 4.25. — Card guide rails 


5 — FINAL CHECKS 


- Check that the rollers to rail and inter-rail distances are as specified. 


oO 
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ROUTINE : 4.20 


NANE 
DURATION 
PREREQUISITES 


Waiting station photodiode light pipe 
0.10 hr 
Routine 4.31. and 4.11. 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 
- Reference pin P.N. 0688104 A 


2 — PURPOSE 


- To obtain the correct operation of the waiting station photodiodes am 
plifier circuit. 
The beam of light from light pipe must be centered on the photodiode. 


3 -— PRELIMINARY CHECKS 


~ 
~ Machine off. Ke 
4 — PROCEDURE 
1 - Fit the reference pin to light pipe support. 
2 ~ Slagken screws Z and T as show in figure. 
3 — Center the reference pin tip in the orifice of the photodiode block. 
4 —- Tighten screws Z and T. 
5 = Remove the reference pin and insert the light pipe to have the end 
surface in contact with the base of the support hole. See fig. 4.26. 
6 ~ Check that with the Machine ON, the beam from the light pipe is cen 
tered on the photodiode. 
er 
CZ 
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Fig. 4.26. — Waiting station light pipe 


5 — FINAL CHECKS 


oO — None. 
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ROUTINE : 4.21 
NANE : Waiting station microswitch 
DURATION : 0.10 hr 

: Routine 4.11 and 4.20. 


PREREQUISITES 


1 — TOOLS AND INSTRUMENTS 


~ Tool kit and system tools. 


2 — PURPOSES 


- To ensure that the microswitch will trip when the waiting station is 
closed, checking at the same time that the msw actuating arm has’ the 
possibility to move forward to prevent the arm deforming.The 
microswitch must have a work safety margin of [ 1 mm 


Ww 
1 


PRELIMINARY CHECKS 


— Machine off. 


4 — PROCEDURE 
1 ~ Slacken the msw mounting bracket fixing screws. 


2 — Position the msw so that a clearance cf is maintained between 
the actuating arm and the command plunges. 


3 -— Tighten the mounting bracket fixing screws. 
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Fig. 4.27. — Waiting station msw 


5 — FINAL CHECKS 


=~ None. 
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ROUTINE . +: 4.22 

NANE : Stacker microswitckes 
DURATION : 0.20 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


2 — PURPOSE 


- To achieve correct microswitch operation when either stacker has filled 


3 — PRELIMINARY CHECKS 


to a preditermined level and give HCPPER STACKER indication. 

Ensure that no physical deformation occurs to the msw command lever. 
Both stacker microswitckes mest trip with a margin of be 
fore the backup plates reach the end of their travel. 

Furthermore, a distance of [1 mm | must exist between the command le 
ver roller end of travel position and the roller bearing point. 


— Machine off. 


4. — PROCEDURE > 


-— Remove the two backup plates from the stackers. 


- Remove the stacker shoulder which cover the backup plates supporting 
guides. The msws are now accessible. 


3 — Slacken the fixing screw for the msw actuating bracket. 


- 


- Position the backup plate sliding support from the end 
of travel position. Holding the support, position, the microswitch 
actuating bracket to cause the msw just to trip. 


5 — Tighten the actuating bracket fix screws. 


6 — Check that with the msw actuating lever off the bracket, a distance 


of must be measured between the roller and the work surface. 
If this requirement is not met, touch the position of the microswitch. 


7 - Replace the stacker shoulder previously removed. fr, 


8 ~ Replace the backup plates on their guides and carry out Routine 4e16. 
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Fig. 4.29. ~ Stacker msw -— tripped: position 
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ROUTINE . : 4.23 

NAME : Hopper microswitch 
DURATION : 0.10 hr 
PREREQUISITES : None 


Screw with slots 


eed head block 


Swinging platten 


1 — TOOLS AND INSTRUMENTS Roller 


- Tool kit. and system tools. 


2 — PURPOSE 


. 


— To ensure that the microswitch is closed as long as cards are présent pamaees= 
in the hopper. When the last card is taken from the hopper, the micro ‘ ; 
switch must trip to give the HOPPER STACKER indication. Pigs 4.30. — Hopper aswel s 
The reader mist be at the stop with both clutches made. The msw must 
trip. with a safety margin of i 
This tolerance is to measured with one card in' the hopper checking the 
the travel of the backup Plate from the moment the maw trips to thé 


point at which the ‘backup plate stops with the card adhering to the fe 
ed “belts. . Feed bead: Bleot 


Screw with slots 


. | Cent ' 
3 ~ PRELIMINARY CHECKS enter lug 
Se Swinging platten 


- Machine off. 


Ro! fer. 


4 — PROCEDURE 


1 — Ensure that the camshaft clutch is at the stop position. 


2 — Remove the microswitch from its support by slackening screws 7 that : ee. 
secure the support bracket. ; 


Screws 


3 - Keep the microswitch actuating lever at the end of travel (withdrawn) 
position. Set the lever-support group, by shifting it in its’ screw 
slots, to obtain:the roller to be eeradgewn beyond the eenneane plat 


Fig. 4.31. — Hopper msw - lever protruding 
Tighten the lever-support screws. 


Fit-the microswitch, = keeping its actuating lever depressed, the @ 
; : — Pe CHECKS 
msw plunger must be |{0.3 to 0.6 mmj from the center dug. ; | > - eer 
ie Z k t the adjustment. 
When the correct clearance has bean achieved tighten the maw secur ; nese Sa ; 


ing screws. 
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ROUTINE . : 4.23 

NAME : Hopper microswitch 
DURATION : 0.10 hr 
PREREQUISITES : None 


Screw with slots 


eed head block 


Swinging platten 


1 — TOOLS AND INSTRUMENTS Roller 


- Tool kit. and system tools. 


2 — PURPOSE 


. 


— To ensure that the microswitch is closed as long as cards are présent pamaees= 
in the hopper. When the last card is taken from the hopper, the micro ‘ ; 
switch must trip to give the HOPPER STACKER indication. Pigs 4.30. — Hopper aswel s 
The reader mist be at the stop with both clutches made. The msw must 
trip. with a safety margin of i 
This tolerance is to measured with one card in' the hopper checking the 
the travel of the backup Plate from the moment the maw trips to thé 


point at which the ‘backup plate stops with the card adhering to the fe 
ed “belts. . Feed bead: Bleot 


Screw with slots 


. | Cent ' 
3 ~ PRELIMINARY CHECKS enter lug 
Se Swinging platten 


- Machine off. 


Ro! fer. 


4 — PROCEDURE 


1 — Ensure that the camshaft clutch is at the stop position. 


2 — Remove the microswitch from its support by slackening screws 7 that : ee. 
secure the support bracket. ; 


Screws 


3 - Keep the microswitch actuating lever at the end of travel (withdrawn) 
position. Set the lever-support group, by shifting it in its’ screw 
slots, to obtain:the roller to be eeradgewn beyond the eenneane plat 


Fig. 4.31. — Hopper msw - lever protruding 
Tighten the lever-support screws. 


Fit-the microswitch, = keeping its actuating lever depressed, the @ 
; : — Pe CHECKS 
msw plunger must be |{0.3 to 0.6 mmj from the center dug. ; | > - eer 
ie Z k t the adjustment. 
When the correct clearance has bean achieved tighten the maw secur ; nese Sa ; 


ing screws. 
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ROUTINE : 4.24 


NAME : Secondary shaft ball clutch 
DURATION : 0.10 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


~- Tool kit and system tools. 


2 — PURPOSE 


- Ensure the good func tioning of the ball clutch. 


3 — PRELIMINARY CHECKS 


— Machine off. 


4 ~ PROCEDURE . , gc f jo~ 
1 — Immotilize the primary shaft with the manual advance handwheel. 


2 — Turn the secondary shaft with a ua mn open ended spanner until the 
clutch releases. ‘ 


3 -~ If the release does not occur investigate the possible causes and 
eliminate them. 


5 ~ FINAL CHECKS 


— None. 
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Ball clutch 


Secondary shaft 


Oo Fig. 4.32. -— 4.33. — 4.34. — Ball clutch driving secondary shaft 
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ROUTINE : 4.25 . 
NAME : Alignment roller clutch 
DURATION : 0.10 hr 
PREREQUISITES : None 
1 — TOOLS AND INSTRUNENTS 
- Alignment roller gauge P.N. 0688795 P 
—- Tool kit and system tools 
2 — PURPOSE 
- To provide to the card in the waiting station with an adeguate tangen 
tial force to maintain it lined up on the lower reference bar before it 
is ejected towards the read track. 
The checking gauge must give a reading comprised between {0.5 and 2 
3 — PRELIMINARY CHECKS ? . : ~~ 
Nf 
~ Machine off and waiting station open. 
4 — PROCEDURE 
1 — Fit the roller checking gauge, P.N. 0688795 P and cycle over the ma, 
chine with the manual advance handwheel until the gauge pointer stops. 
At this point the alignment roller clutch starts slipping. 
The gauge pointer must be between | 0.5 and 2 
er), 
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relt pads 


Wait station wall 


Alignment roller 


Fig. 4.35. — Alignment roller clutch 


5 = Fital CHECKS 


- No aijustmerts are tolerated. If the given fisured do not restect 
tual values, the clutch felt pads mist be substituted. 


wp 
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ROUTINE : 4.26 

VAsS : Track idlers pressure 
DURATION : 0.20 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Idlers pressure setting tool P.N. 0688796 T 


—- Tool kit and system tools 


2 — PURPOSS 


- To ensure correct card transport along the track. 


All track idlers,. excluded those directly mounted on the waiting sta 
tion swinging wall, must exert on their respective rollers a pressure 


determined by the use of the special tool. 


3 — PRELIMINARY CHECKS 
~ Machine off. 


4 — PROCEDURE 


4 - Slacken the track idler roller support fixing bolt. 


2 -—- Fit the pressure setting tool across the idler roller support 80.6 6 to 


preload the loading spring. 


3 — Push the idler up against its roller and tighten the bolt.Emsure that 


the support does not move during the tightening. 


4 — Remove the tool thereby allowing the spring’ to bear on the idler. 
\ . 


1 


5 — FINAL CHECKS 


~- None. 
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Pressure setting tool 


Fig. 4.36. — Rail idler —~ released 


Roller contact ing idler 


Track rail 


Fixing bolt 
Support preloading spring 
Fig. 4.37. — Rail idler — neared 
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ROUTINE 


NAME 
DURATION 
PREREQUISITES 


1 — TOOLS AND 


— None. 


2 — PURPOSE 


-— To obtain the maximum luminosity from the optic systen. 
The read lamp must be so positioned to offer the opposite side of ‘the 
quartz fusion bead to the read optics. 


: 4.27 


: Read lamp 
: 0.10 hr 
: None 


INSTRUMENTS 


3 — PRELIMINARY CHECKS 


- Machine 


4 — PROCEDURE 


1 + Fit the lamp to its support without fingering the quartz or the bulb. 
Engage first the lower. contact, then the upper by pressing it down. 


2 — Rotate the lamp so to have the fusion bead facing away from the read 


head. 


off. 
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Fusion bead Ootics group 


Read lamp : 


Fig. 4.38. — Read lamp 


5 ~ FINAL CHECKS 


- None. 
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ROUTINE 4.28 
NAME : Track, stacker and syne control photodiodes 
DURATION : 0.15 hr 
PREREQUISITES : Routine 4.31 
1 — TOOLS AND INSTRUMENTS 
- Tool kit and system tools 
- Reference pin P.N. 0688104 A 
2 — PURPOSE 
- To obtain positive operation of the amplifier circuit of which the pho 
todiode is part of. 
The beam from the light pipe must be centered to the photodiode. 
3 = PRELIMINARY CHECKS 
- Machine off. 7 
4 — PROCEDURE 
1 - Fit the reference pin in the light pipe support. 
2 — Slacken the Z screws that secure the support. 
3 — Position the support to have the pin tip centered on the orifice in 
the photodiode block. 
4 — Tighten Z screws. See fig. 4.39. 
- Remove the reference pin and insert the light pipe to have the pipe 
end in contact with the base of the support hole. 
6 = Check that, with machine ON, the beam from the light pipe is center- 
ed on the photodiode. 
, 
eS 
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Z screws 


Light pipe support 


Photodiode block 


Reference pin 


Fig. 4.39. —~ Track and stacker photodiodes and light pipe 


5 — FINAL CHECKS 


- None. 
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ROUTINE : 4.29 

NAME : Read photodiodes support 
DURATION : 0.10 hr 


PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS — 


~ Metal card ; P.N. 0688799 Q 
- Tool kit and system tool 


2 — PURPOSE 


~ To obtain positive read of all possible card perforation. 
The read photodiodes head must be perfectly positioned to present the 
slotted plate absolutely parallel to the axis of any card column. 


3 — PRELIMINARY CHECKS 


—- Machine off. 


4 — PROCEDURE 
1 ~ Remove the read photodiodes head to uncover the slotted plate. 
2 — Slacken the -4 frame fixing screws. . 


3 — Feed in the read station the metallized card, P.N. 0688799 Q. 
Cause the leading edge of the card to partially obscure the slot. 


4 — Switch the machine on. With the read head support frame in the lowest 
position, slide the card slowly forward. 
Tighten the 4 fixing screws when darkness is obtained uniformly along 
the whole slot. 


5 — Remove the metal card. 


6 — Fit the head, taking up any positional play at the bottom right be 
fore securing it. 
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®) 
Fig. 4.40. «= Read-photodiodes support - 
5 ~ FINAL CHECKS 
» Check for possible shift in the position of read signal Routine 4.36. 
(©; 
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ROUTINE : 4.30 


NAME : Read lamp power supply 
DURATION : 0.10 kr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Voltmeter 
- Tool kit and system tools. 


2 — PURPOSE 


~ To permit the lamp to operate with optimum voltage requirement thus en 
suring maximum duration. 


3} ~ PRELIMINARY CHECKS - 


—~ ldachine off. 


4 — PROCEDURE 


1 ~ Check_that the input voltage, at te minal—bomil-FT, points.1 and 2, 
ca 


is | 420_vac-}¢xp e only to CRD 160). 


2 — Check that the input voltage at terminal board P2, points 2 and 4,is 
220 VAC, 50 Hz or 208 VAC, 60 Hz + 10% (Applicable only to LS 400 
and LS 600). 


3 — Slacken the lock nut on pot BUS-for CRD-+60 or RV2 for LS 400 and ; 
LS 600. os 

4 — Set the voltmeter in DC, go across the lamp terminals and turn the I 
interested pot to obtain 13.24 1% VDC ° 


NOTE 


Ta case measurements, the reading may be taken on; 
=_Tern_nal board Pi, points 3 and 4: ATA 230, for CRD 160, 


| 
| Term'nal board, vaints 1 and 2, ALS 220, for LS_400 = 600,J | 
| 
| 
| 
! 
! 
| 


If this method ‘s used, the readings must be increased by 0,3 V to off set wire losses. 


Reading must thus be 13.4 + 1% 


5 -— FINAL CHECKS 
— None. 
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ROUTINE : 4.31 
NAME : Light pipe support position 
DURATION : 0.20 hr 


PREREQUISITES : Routine 4.27 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools 
- N° 2 reference pins P.N. 0688104 A 


2 — PURPOSE 


- To obtain correct operation of the photocontrol circuits, driven by 
the 5 light pipes. 


~- The read lamp filament must be in the point where the 5 light pipes 
axis intersect. 


3 =— PRELIMINARY CHECKS 


- Machine off. 


4 = PROCEDURE 


1- Fit the two reference pins as shown in fig. 4.40a, 
Tighten the fixing screws to have a clearance from 3 to 5 mm between 
the tip and the bulb. 


2 — Loosen Z screws. 


3 = Viewing the assembly from the top, position the support in order to 
have the pin axis intersecting the lamp filament. 


4 — Tighten 2 screws. 


5 —- Remove the two pins and insert the five pipe heads on the support , 
tightening the fixing screws. 
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Z screws 


Reference pin 


3 to Sam 


Pipe head 


Fig. 4.40a. — Light pipe support centering 


5 — FINAL CHECKS 


- None. 
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ROUTING : 4.32 
NANS : Track phetociodes amplifiers 
DURATION : 0.20 kr ; 
PREREQUISITES =: Routine 4.31. 
"1 — TOOLS AND INSTROMSTTS 
- Scove 
2 a SUS OOSS 


- The waiting eke track control and stackers photcdiodes(?TOCA, Fo 


ani FCIT) anplifiars must be adjusted to give scsitivs sxiccsing 2% 


the rasccoze of a card. 


EReLeeeags SEeerS 


- Machine on and ensure that the photodiodes are illuminstec. 


1 =| Carry cut the following operations to each of tre AFOT circuits rela 
tive to said photodiodes: 
2- a ane the scope on the AFOT circuit oateat, 
b — Vary the AFCT pot to bring the circuit at cut-off roint. 
c — Turn the pot 4 revolutions CW to obtain a safety margin. 
Grated eek cee oS 
Fane 


TOTA « KARTEN BAHN BoJ~-lo FtA244 
TOCH <WAMNG sTeTion Rol-04 9 -n—. 
FORU «< NoRMAL Fach ) = HO6-07 —e— 
PoRu = EIECTIONS feck 

a) 
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ROUTINE : 4.33 


NAME : Sync signal FODI 
DURATION : 0.10 hr 
PREREQUISITES : Routine 4.31. 


1 — TOOLS AND INSTRUMENTS 


- Scope. 


2 — PURPOSE 


~- To ensure efficiency of the sync signal FOSI. 


3 — PRELIMINARY CHECKS 


- Machine on, 
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| 
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\| 
@®> 4 — PROCEDURE 
oe / ee 2 
1 — Connect the scope on the output of the FODI circuit. 
2 — Ensure that the duration of signal FOSE is about .|-31.-5s| and that 
. it has a waveform factor of 1 to 1 for +ve to ~—ve. : 
Check, furthermore, that the spread between two successive periods is 
; - the same or under and the same or under be 
tween 60 successive periods. 
| . 5 — FINAL CHECKS 
| -~ If the results to the checks described at step 2 of the adjustment pro 
| P cedure do not give satisfaction, establish the fault before proceding 
- to further checks. 
| 
4 | 
| | 
| | 
! 
| 
| 
| | 
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ROUTINE : 4.34 

NAME : Read head photodiode amplifiers adjustment 
DURATION : 0.50 hr 

PREREQUISITES : Routine 4.30. 


1 — TOOLS AND INSTRUMENTS 


- Scope. 


2 — PURPOSE 


- To obtain the maXimum functional safety margin. 
The read signal corresponding to a perforation, must have a duration 


of [350 fusecs} 


3 — PRELIMINARY CHECKS 
- Machine on. 
4 — PROCEDURE ‘ ~ 
1 — Load a card deck having some perforations on all rows. Check’ the 
cards with a punch jig. Charter &S9 


2 — Setthe machine in OFF LINE (switch AUTO) and feed cards in conti ~ 
nuous mode. 


3 — Vary the pot of each AFOT circuit, setting each signal for a dura - 
tion of scoping all the signals. See fig. 4.41. . 


Note . 
If feeding in continuous mode should result difficult, instead of setting the AUTO switch, 


Insert a jumper between the ATA 211 A37-13 (MONO) and A24-15 (AUTO) pins. 
The jumper may easily be removed to interrupt the card feed. 
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Column frequency (500 usec) © 


—_— ai | 
Read ‘signal (350 usec) 
| | 


4.41. — Read signal 


Fig..- 
5 =— FINAL CHECKS 
- None. 
LS 400 -LS 600-CRD 160 
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ROUTINE : 4.35 


NAME : Machine one-shots 
DURATION : 2 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


= Scope 
- Bridging link P.N. 0800761 V 


2 — PURPOSE 


- To place machine circuits in their optimum working conditions. 
All card reader one shots must respect the values given in the one-shot 
timing lists. rs ‘ 


3 = PRELIMINARY CHECKS 


~ Machine on. 


4 =— PROCEDURE 
4.1. —- UNIV 
1 ~ Set the machine in OFF LINE and feed cards casually perforated. 


2 - Check with the scope that the duration of all one-shots respects the 
values indicated in the one-shot timing lists. 


3 - Trim the pots of those one-shots that require adjustment. 
4.2. — UNRA and JLUN 
1 + Sync the scope on "INT" negative. 


2 — Periodically short to ground the input of the interested UNRA to si 
mulate the triggering of the one-shot. 


3 — Check with the scope that the duration of the positive going output 
Signak respects the values shown in the one-shot timing lists. 


4 — Vary the value of the time capacitor, if necessary. 


5 ~ Place the machine back ON LINE. 


5 — FINAL CHECKS. 


~ Nowe. 
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ROUTINE : 4.36 


NAME Read head skew 
DURATION 0.15 br 
PREREQUISITES : Routine 4.34. 


4 — TOOLS AND 


2 = PURPCSS 


- Ts obtain the maximum read accuracy of all possible perforations on a 
cards. 


All the perforations in one column must present themsélves to the read 
station in the same interval of time or within a max spreed of bo /usec. 


Nee : Pig. 4.42. — Read signal admitted spread 
3 — PREGININARY CHECKS Rae i 
—- Macnine on. 


4 — PROCEDURE 


1 — Place tre reader on OFF LINE and feed un—punched cards which have 5 —- FINAL CHECKS 
been jig checked for dimensions. 


+ If the checks carried out driving the procedure do not give satisfacto 


2 — Syne the scope on the negative edge of signal ALC of row 9 (instant ry results, the cause of the malfunction is to be found. 


when card enters read station). 
Check max soread of the negative edge of the row 11,4L11 read signal. 


3 -— Repeat operation at point 2 swapping the input with the sync. 


4 — Check that the spread between the two signals is not greater than 
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ROUTINE : 4.36 


NAME Read head skew 
DURATION 0.15 br 
PREREQUISITES : Routine 4.34. 


4 — TOOLS AND 


2 = PURPCSS 


- Ts obtain the maximum read accuracy of all possible perforations on a 
cards. 


All the perforations in one column must present themsélves to the read 
station in the same interval of time or within a max spreed of bo /usec. 


Nee : Pig. 4.42. — Read signal admitted spread 
3 — PREGININARY CHECKS Rae i 
—- Macnine on. 


4 — PROCEDURE 


1 — Place tre reader on OFF LINE and feed un—punched cards which have 5 —- FINAL CHECKS 
been jig checked for dimensions. 


+ If the checks carried out driving the procedure do not give satisfacto 


2 — Syne the scope on the negative edge of signal ALC of row 9 (instant ry results, the cause of the malfunction is to be found. 


when card enters read station). 
Check max soread of the negative edge of the row 11,4L11 read signal. 


3 -— Repeat operation at point 2 swapping the input with the sync. 


4 — Check that the spread between the two signals is not greater than 
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ROUTINE : 4.37 


NAME : One-shot RIPE 
DURATION : 0.25 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


3 — PRELIMINARY CHECKS 


— Scope. 
~ Bridging links P.N. 0800761 V 
2 — PURPOSE 
- To obtain sync between perforation read and the count that discern 
then. nt : 
One-shot RIPE must have a recovery time such to cause the punch fre 


_ quency counters IMOA to IMOD to be in phase with the card perforations 
read. ie 


RIPE univ A23-7 


= Machine off. 


4 — PROCEDURE 


1 — Place the reader in OFF. LINE. Feed through cards which have been jig 


checked and punched on rows 4 and 3 on alternate columns. 
A2S-/ A23-/0 
2 — Ground signals COME and COPI on the ATA 211. 
A305 : 
3 . Sync the scope on the negative edge of signal IMOD. Observe signal 
PHO phich is the OR of row 3 and 4 read signals. 
a 7 


4 ~ Adjust one-shot RIPE to have signal PEFO coincide with the observed 
signal half way position. 


‘5 ~ Remove links from COME and COPI and place the machine back ON LINE. 
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Fig. 4.43. + One-shot RIPE adjustment 


5 ~ FINAL CHECKS 


- None... 
eX 
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ROUTINE : 4.38 
NANE s COIN circuit 
DURATION : 0.30 hr 
PREREQUISITE : None 


5- 


TOOLS AND INSTRUMENTS 


— Scope . P.N.’ 0800761 V 
-— Bridging links 


PURPOSE 


- To check the efficiency of all COIN circuits. 


PRELIMINARY CHECKS 


~ Machine on. 


PROCEDURE 
4 — Place the reader in OFF LINE (switch AUTO). 
2 —~ Set REJHCT-STOP to REJECT and feed through some unpunched cards. 


3 — Bridze pins 6 and 4, 10 and 12, 14 and 16 of each COIN board. 
Check that at every bridging operation, the READ ALERT (or READ CHECK) 
lamps, on the operator's console, light. 
The EROF lamp on the maintenance console will also light in case of 
an LS 600 subsysten. 


FINAL CHECKS 


— If the conditions mentioned above are not satisfied, find and rectify 
the fault. 
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@ 4.39 


ca ROUTINE s 


NAME : Read group margins 
DURATION : 0.20 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Voltmeter. 


2 — PURPOSE 


- To prevent machine stoppages caused by spurious errors induced by re 
stricted functional margins. 


3 ~— PRELIMINARY CHECKS 


- Machine on. 


(®. 4 ~ PROCEDURE 
| 1 —- Set the machine in OFF LINE and feed through cards punched anyhow. 


2 — Fix the read lamp voltage between 12.3and 14.147] adjusting pot 
RV2 on the ALI 220, for LS 600 and LS 400, and pot RV5 on the ATA 230 


for the CRD 160. 


3 —~ Check that the lamps of READ ALERT for CRD 160 or indicator EROF for 
LS 600 or LS 400 do not light within this field. 


4 — Set the lamp voltage back to 13.2V 


5 — FINAL CHECKS 


-~ If the above mentioned conditions are not satisfied and READ ALERT or 
and EROF light quite often, the fault is to be traced and rectified. 


a A 
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5.1 o 


ROUTINE 2 

NAME : Waiting station 
DURATION : 1.50 hrs 
PREREQUISITES’ : None 


1 — TOOLS AND INSTRUMENTS 


— Engineer's tool kit. 


2 — PURPOSE 


— Allow the repair or the substitution of parts belonging to the waiting 
station. 


3 — PRELIMINARY CHSCKS 


— Machine off. 


4 — PROCEDURE oO 
4.1. — REMOVAL 


1 — Disconnect the connector from the waiting station left hand 
side and remove the light pipe. 


2 — Unscrew the lock nut and nut on the left hinge. Remove the 
spring washer. 


3 — Remove the head output counterrollers group. 
4 — Remove the right hinge. 


5 — Remove the waiting station hinged wall, drawing it left wards. 
Keep it in the "half open" position to, prevent it touching the 
lower side stop. 


4.2. — REPLACEMENT 


1 -— Follow the removal sequence in the reverse order. 
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Self lock nut 


FA o Spring washer 


Left hinge 


Remove down « 
Stream roilers 


Wait. stn. casting 


Fig. 5.1. 


Washer only on twin roller 2 


Fig. 5.2. — Head downstream rollers 


- Waiting station 


Richt hinge 


Tighten the lock nut until a slight friction is felt on the waiting station hinga. 


‘hen replacing the counter roller group, fit the shim on the soring side of the doudle 


roller, 
5 = FINAL CHECKS 


- None. 
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: 5.2 


‘Feed block 


NAHE 3 
DURATION : 2.0 brs 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


—_ 


2 Sse 
-_— ke me Oe od 


- To 


allow the repair or the substitution o? parts belonging to the card 


feed group. 


3 — PRELIMINARY CHECKS 


~- machine off. 


4 — PROCEDURE 


4.1. — REMOVAL 


1- 


nw &e WwW DY 
1 


10 — 


Disconnect the 3 connectors located on the machine LHS. 
Remove the hinged wall of the waiting station. Routine 5.1. 
Remove the waiting station base plate. Four screws. 

Slacken the eject roller swinging support axie. 

Remove the belt from the eject roller pulley. 


Slacken the belt idler located between the main and the pkotodisc 
shafts. 


Unio the outer nut of the primary shaft. Immobilize the shaft with 


an @ — 9 mm open ended spanner Fitted on the flat at the top of the 
shaft. ; 


Remove the freed belts. 


Remove the 6 screws that secure the block, from the bottom, to. the 
base. a 


Remove from the top the feed biocks 
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(@ 
: 4.2. —~ REPLACEMENT Ps 
1 - Follow the removal sequence in the reverse order. ' we a8 
At point 7, ensure that the 6 Allen screws fit squarely ° in their sy 


seats before tightening them. ok aia 
Fit the eject roller belt moving the block to take up ‘any play. ; 


ke 


Securing screw points 
accessible from bottom 
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Fig. 5.3. — eed block removed 
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Fig. 5.4, — Primary shaft detail 
e 5 - FINAL CHECKS 


_ =~ Adjust belt idler. Routine 4.18. 
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ROUTINE : 5.3 
NAHE 3 Motor removal 
DURATION : 2.0 hrs 


PREREQUISITES : None 


14 =| TOOLS AND INSTRUMENTS 
=~ Tool kit and system tools. 


2 — PURPOSE 


.- To allow the replacement or the repair of the motor. 


3 — PRELIMINARY CHECKS 
- Machine off. - - © 27 . 


4 — PROCEDURE 
4e1-e — REMOVAL 
1 —| Slide off the drive belt. 


2 — Undo the 4 Allen screws that secure the motor and remove downwards. 


3 — Fit a new motor if necessary. Remove the power supply .cable parking 
the individual wires to ensure correct rotation. 


4e2e = REPLACEMENT | 


= Carry out the removal peene described at point 4.1. 


NOTE 


Before tightming the screws, teke up any slack on the drive belt. 
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i» yA 
Tish, plate fixing screws 
{ 
Fig. 5.5. — Motor support plate 
| | _ FINAL CHECKS 
| a ———E—rr 


— None. 
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ROUTINE : 5.4 
NAME: : Read head 
DURATION : 1.0 br 


PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 
~- Tool kit and system tools. 


2 — PURPOSE 


- To allow the replacement or the repair of the read head. 


3 ~ PRELIMINARY CHECKS 
-~ Machine off. 


4 — PROCEDURE CF 


4-1. — REMOVAL 


1 — Open the movable part by slackening the. knurled thumb screws. 
Push towards the rear and lift. 


2 — Undo the 4 screws holding fixing the head support and remove the 
head group. 


4.2. — REPLACEMENT 


~- Carry out operations described at point 4.1, in the reverse order. 
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Movable arm ee 


Lens container 
Reference bar 


Thumb screws 


Slot 


Fhotodiode group support 


Photodiode group 


Fig. 5.6. — Read head 


Ss 5 - FINAL CHECKS 


- Check out the position of the photodiode support. Routines 4.29 and 
4.36. 
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ROUTINE : 5.5 

NAME : Alignment bar 
DURATION : 1.5 hrs 
PREREQUISITES : Routine 5.4. 


1 — TOOLS AND INSTRUMENTS 


= Tool kit and system tools. 


2 — PURPOSE 


- Allow the replacement or the repair of the alignment bar. 


3 — PRELIMINARY CHECKS 


=- Machine off. 


4 ~ PROCEDURE 


4.1. — REMOVAL 


1 — Remove the read head. Routine 5.4. 

2 — Unscrew the 4 fixing screws under the casting. 

3 - Unscrew the screws that hold the card guide plate. 
4 


- Remove the alignment bar. 


4-2. — REPLACEMENT 


1 — Scrupulously clean the alignment bar surfaces and the adjoining area 
of the casting. 


.2 — Follow the removal sequence in the reverse order. 
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~ 
t| 
| 

—_—-_ 
| 

Fig. 5.7. — Feed group 

li 
5 — FINAL CHECKS 
1 
H & - Check out the position of the photodiode support. Routines 4.29 and 4.36. 
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ROUTINE : 5.6 

NAME : Photodise group 
DURATION : 1.0 hr 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


-~ Tool kit and system tools. 


2 — PURPOSE 


~ To allow the replacement or sepair of photodisc parts. 


3 — PRELIMINARY CHECKS 
—- Machine off. 


4 — PROCEDURE ee 


4.1. — REMOVAL 
1 — Disconnect the two connectors on the support base. 
2 — Carefully unscrew the dust cover. 
3 -— Unscrew the stop arm on the hexagonal distance piece. 
4 


- Remove the self—locking nut on the shaft, exerting great care not 
to damage the photoetched disc. 


1) 
t 


Withdraw the whole assembly from the bottom. 


6 — Remove the light pipe. 


4 e 2. aa REPLACEMENT 
1 - Scrupulously clean the photodisc with chammy leather. 


2 — Follow the removal sequence described at point 4.1., in the reverse 
order. 
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eo 
Connectors 
Distance piece 
Stop arm 
—— 
Hollow shaft 
Etched disc 
‘ 
Cover 


Fig. 5.8. — Photodisc group exploded view 
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Se PRUAL CHECES 


ee oe 


~ Check the output signal of circuit FODI. Routine 4.32. 


{f a catisfactory adjustment of the spread of the signal is not obtained, slightly 


Siscken the phstodise shaft lock nut and slowly rotate the various distance pieces. 
F ceat the check procedure and/or the above adjustment to bring signal FCO! within 


| the rayuired toierances 


Ce i eRe ome GO 


iowa fence 120 LA0I5 4 <t 


GENERAL @® ELECTRIC 


Track belts 


ROUTINE : 5.7 
NAME : 
DURATION : 0.5 br 
PREREQUISITES : None 


1 — TOOLS AND 


MATERIALS 


- Tool kit and system tools 
- Toothed belt 
- Poothed telt 
- Toothed belt 
~- Toothed belt 
- Toothed belt 


2 — PURPOSE 


12CAL 
2CCKL 
17CXL 
130KL 
1OOXL 


P.N. 0005101 H 
" 0001526 K 
" 0001525 F 
Ms 0001524 B 
Hh 0001521 E 


- To replace either the inner or outer belts, inner belts are near the 
easting. 


3 — PRELIMINARY CHECKS 


—- Machine off. 


4 — PROCEDURE 


4.1. —_ 


OUTER BELTS REMOVAL 


Slacken the interested idler. 


Undo the self-locking nut on the interested shaft. 


- Pull off the first belt retaining flange. 


Fit new belt following the inverse order of above for replacement. 


INNER BELTS REMOVAL 


— Slacken both inner and outer interested idlers. 


Undo the self-locking nuts on the interested shafts. 


Pull off both belt retaining flanges. 


Slide off the belts that prevent the fitting of the required belt. 


Pull off the outer pulley and the intermediary flange from each 


shaft. 
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6 — Fit new belt following the inverse order of above, for replacement. 


WY 
\ { —-Bett tensioner 
Oo 


>) 


\ \ 
\ wv % 
Quter distance piece >) 
q 
41 » Inner belts 
2 = Cuter belts 
3 = Inner flance 
4 = Inner puliay 
S = Outer pulley 
6 = Middte flange 
7 «= Outer flange 
Fig. 5.9. — Track belts 
5 — FINAL CHECKS é 


- Adjust the belt tensioner. Routine 4.18. 
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Nao 


DURATIO 


WV 


: 5.8 


: Eject roller belt 
s:3U brs 


PREREQUISITES : Routine 5.1 and 5.5. 


1 ~ TOOLS AND MATERIALS 


- Tool «it and system tools 
- Toothed belt 110KXL 0.37 P.N. 0001522 J 


2 ~ PURPOSE 


- Replace the belt of the eject roller. 


3 — PRELIMINARY CHECKS 


—- Machine off. 


4 - PROCEDURE 


4-1. — REMOVAL 


1 
2 
3 


4.2. = 


Remove the swinging wall of the waiting station. Routine 5.1. 
Remove the waiting station bottom plate (4 screws). 


Remove the block on the right of the hopper to facilitate the re 
moval of the primary shaft (2 Allen screws). 


Remove the read head (Routine 5.4.) and the alignment bar (Routine 
5.5). 


Unscrew the lower self-locking nut and slide off all the parts fit 
ted to the head downstream rollers shaft. 


Remove tha shaft, pushing it upwards. Remove the upper bearing. 


Remove the roller—pulley group and fit the new belt. 


REPLACEMENT 


Fit all items removed at point 4.1 following the reverse order. 
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Photodise and head down 
oy stream rollers = shaft 
(@ ») 


Eject roller belt 


Toothed belt tensioner 


Fig. 5.10. — Head input rollers 
5 — FINAL CHECKS 


1 ~ Fit the belt on the pulley coaxial to the eject roller. 


2 ~ Adjust the tension of the belt by moving the feed block after having 
slackened the 6 screws under the machine bed. 
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ROUTINE : 5.9 

NAME : Photodise shaft belts 
DURATION : 2.0 brs 
PREREQUISITES : Routine 5.6. 


1 -—- TOOLS AND MATERIALS 


- Tool kit and system tools 
- Toothed belts. Routine 5.7. points 1.2. 


Os 
2 — PURPOSE 


- Replace the belts of the photodise shaft. 


3 — PRELIMINARY CH=CKS 
- Machine off. 


4 — PROCEDURE 
1 — Remove the photodisc assembly. Routine 5.6. 


2 — Carry out Routine 5.7 point 4.1 for the substitution of an inner 
belt and Routine 5.7 point 4.2 for an outer belt. 


3 — Adjust the belt tensioner as per Routine 4.18. 


5 - FINAL CHECKS 


~ None. 


&, 
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ROUTINE : 5.10 

NAME : Stacker shaft belt 
DURATION : 2.0 hrs 
PREREQUISITES : None 


1 — TOOLS AND MATERIALS 


- Tool kit and system tools 
— Toothed belt 120XL 0.37 P.N. 005101 H 


2 — PURPOSE 


- To replace the stacker shaft drive belt. 


3 — PRELIMINARY CHECKS 


—- Machine off. 


4 — PROCEDURE 


1~ 


Remove the eject stacker chromed cover (2 screws). 
Remove the belt idler. 


Unscrew the self-locking nut on the helical gear shaft. 
Hold the shaft from the top on the flat. 


Retain the distance piece placed under the mt. 


Using either an aluminium or a wood drift, drive the shaft upwards. 
Keep pressure on upper bearing so not to damage the rails. 
If the bearing can not be extracted proceed as follows: 


a — Remove the optics group positioned on the input side of the 
eject stacker by unscrewing the thumb screw. 

b ~ Remove the rails and the distance pieces secured by two bolts. 

c — Remove now the shaft together with bearing. 


6 —~ Retain the worm screw and the distance pieces. 


ae 


8. — 


Fit the new belt and follow the chosen inverse ord2r of above for 
replacement. 


Lubricate the pinions. Routine 3,2, point 4.6.1. 
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Helical gear shaft 


Bearing 


Helical gear 


Stackers belt 
MTT, 


T 


2290 O02((o)= 


Helices nut 
Lock nut 


Lower support 


Fig. 5.11. — Stackers shafts exploded view 


5 — FINAL CHECKS 


—_ - Adjust the belt idler tensions. Routine 4.18. 
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ROUTINE : 5.11 
NANE : Card feed belts 
DURATION . : 0.5 hr. 


PREREQUISITES : None 


1 — TOOLS AND MATERIALS 


-~ Tool kit and system tools 
~ 2 toothed belts 100XL P.N. 0689267 E 


2 — PURPOSE 
- Replace the card feed: balts, 


3 ~ PRELIMINARY CHECKS 
- heetane off. 


4.— PROCEDURE 
1 — Remove the feed belts group. It is secured »y * screws and pinned. 
2 — Slacken the feed belts tensioning idlers. 
3 — Replace the belts. 


CAUTION 


° The belts must alway be’ changed in pairs, never singly. 


4 


5 - Replace the feed belts group ensuring that no damage is done by the 
vertical grub screw to the pinch roller shaft. 


Adjust the feed belte tension. Routine 4.3. 


6 — Adjust the swinging platten. Routine 4.4. 
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Fig. 5.12, — Belt group installed 


~ 
) 
Fig. 5.13. — Belt group adjustment 
5 - FINAL CHECKS 
1 — Switch the machine on and feed through some cards. 
ow) 2 — Ensure that no jams occur caused by wrong card feed. 
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ROUTINE : 5.12 

NAME : Feed head upper part 
DURATION : 1.0 kr 

PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


’ 


2 — PURPOSE 


- To allow the repair or the replacement of feed head components. 


3 ~ PRELIMINARY CHECKS 


- Machine off. 


4 — PROCEDURE 


4. 1 _- REMOVAL ; 
1 — Remove the left hand side of the feed hopper. 
2 - Disengage the clutches. 


3 - Loosen a few turns the screw on the driving belt idler of the. pinch 
roller shaft. . , 


4 — Remove the hopper microswitch terminals (black for common and yel 
low for supply). 


- Remeve the two sable oleats on the upper part of the head. 
- Undo the self locking nut on the LHS of the secondary shaft. 
Remove the outer. pulley flange. 

- Slide off the belt. 


- Pull off the pulley, the inner flange and the distance piece. 


oO ON ND 
| 


~- Unhook the swinging platten command lever return spring and the 
spring on the locking toggle of the waiting station swinging wall. 
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11 ~ Remove the locking toggle and its circlip. 
12 — Remove the locating pins. 
413 — Remove the 5 fixing screws. 
14 - Push the feed head downwards, rotate it to the left and,by exerting 
a slight pressure on the hopper sides, remove the assembly. 
4.2. — REPLACEMENT 


- Carry out in the reverse order, operations described at point 4.1. 


| Feed head 
~\ upper part 


Fig. 5,14, — Feed head upper part 


5 — FINAL CHECKS 


- None. 
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ROUTINE : 5.13 
NAME : Ejeot roller support 
DURATION : 3.0 hrs 


PREREQUISITES : Routine 5.1. 


4 — TOOLS AND INSTRUMENTS 


=~ Tool kit and system tools. 


2- ‘PURPOSE 


~ To allow repair or replacement of parts belonging to the roller swing 
ing support group. 


3 — PRELIMINARY CHECKS 
— Machine off. 


4 — PROCEDURE 


4-1. — REMOVAL 
1 — Remove the waiting station bottom plate (4 screws). 
2 — Unhook the eject roller swinging support return springs. 


3 = Unscrews the two Allen screws that hold the swinging support shaft 
on the casting. 


- Remove the circlip on the shaft upper extremity. 
— Slide off the shaft from the bottom. Remove the group and the belt. 
- Remove the self-locking nut and then the shaft. 


NY nw 


~ Extract the roller and its two washers. 
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4.2. ~— REPLACEMENT 


1 — Lubricate the axis of the swinging support. Routine 3.2., point 
4.4.1. 


2 — Carry out, in the reverse order, operations described at point 4.1. 


Eject cam 


Actuating lever 5 


Swinging support axis 
Orive in 


Swinging support 


Return spring 


Eject roller 


Fig. 5.15. — Eject roller 


5 -— FINAL CHECKS 


- If the eject roller has been replaced, the eject roller is to be ad 
justed. Routine 4.10. 
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cua : 5.14 


NAME ' : Pinck rollers 
DURATION : 1.5 brs 
: Routine 5.12. 


PREREQUISITES 


1 — TOOLS AND NATERIALS 


- Tool kit and system tools. 
- Pinck rollers PLN. 06590171 D 


+7 
2 — FURPOSE , “ 


- To replace tre card pinch rollers. 


3 — PRELIMINARY CHECKS 


- Machine off. 


4 — PROCEDURE 


4.1.2. — REMCYSL 
1 — Remove the feed Lead upper part. Routine 5.12. 
2 — kemove tke metal cover. 


3 — Remove the first 3 circlips at the pinch roller sides starting from 
the pulley side. 


4 -— Slacken the pinch rollers set screws. One for each roller. 


5 - Push the shaft from the pulley side and remove it. Ensure that no 
damage is caused to the pinion by the casting or the distance piece. 


6 — Slide off the pinck rollers and the helical pinion, ensuring that 
no damaze is caused to the shaft or to the shaped drive hole on 
the virch rollers. 


6 
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r- 
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Cover 


Self lock nut .° 


s, . Helical pinion 


Pinch roller 
shaped hole 


Large circlips 


Fig. 5.16. — Pinch rollers exploded view 
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4.2. bed REPLACEMENT 


—- Replace all items, in the reverse order, following sequence ‘ given 
in point 4.1. 


CALTION 


hen replacing itens removed at point 4.1.6, procede as follows: 
- Place the rollars and the pinion on tite shaft starting from the cylindrical end, 
Slowly rotate the shaft to accurately match the shaft flat to the shaped holes of the 


pinch rollers. 


_ When replacing items renoved at point 4.1.3, procede as follows: 


= The small Girclips are to be fitted to the inner (to the rollers) grooves. The farge 


circlips to the outer grooves. 


5 ~ FINAL CHECKS 


~ None. 
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cs | 

Mey 
ROUTINE : 5.15 
NAME : Camshaft 
DURATION 2 1.0 br 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


-~ Tool kit and system tools. 


. 2 =— PURPOSE 


“. To allow the repair or replacement of items belonging to the camshaft. 


PRELIMINARY CHECKS 


w 
' 


~ Machine off. 


“@ 4 ~ PROCEDURE 


4.1. — REMOVAL 
4 ~ Remove the hopper bottom plate and the throat slide. 
2 = Unhook all the cam levers and cam pawls return spring. 


3 — Unscrew the nut and counter nut from the inside using two 10 mm spm 
ners. 


4 = Unscrew the inside self-locking nut. 
5 — Slide off the shaft tovards the machine left. 


6 —-Push the clutch group invards. Remove the bearing with its eruci 
form coupling and the first two cams. 
niet ~- Retain all the removed parts. 


~ 


‘ 
- 
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4.2. — REPLACEMENT %. 


1 — Carry out operations described at points 2, 3, 4 and § in the re 
verse order. When mating the cruciform couplings, ensure that the 
cams have their reference marks corresponding to their resvective 
roiiers and make sure that the pawls are engaged. 


ae 


2 — Replace the hopper bottom plate and the throat slice. 
“4 


5 ~ FINAL CHECKS ; .. 
1 = Adjust tensioning idler tension. Routine 4.18.  & 
2 — Adjust front slide. Routine 4.8. ’ 


LS 400-LS 600-CRD 160 
maintenance 138 4.896.4.146.0/A 


ts 


GENERAL ©) ELECTRIC 


GENERAL ELECTRIC INFORMATION SYSTEMS ITALIA 


@ 


’ irection to remove shaft 
——— Camshaft 
fo 


fing, 
<> i Clutch 
Bearing 
Cruciform coupling 
=> 
\ 
t 
ee Inner cams 
| sl Nut and lock nut 
| 
Waiting station bottom plate 
Fig. 5.17. — Camshaft exploded view 
s) 
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ROUTING 


NAME 
DURATION 
PREREQUISITES 


_ 
t 


2 — PURPOSE 


~ To allow 


5.16 


Pinch counterrollers — alignment and eject levers. 
5.0 hrs : 
Routines 5.15. and 5.13. 


TOOLS AND INSTRUMENTS 
~ Engineer' 


s tool kit. 


the replacement of items belonging to the pinch counterrollers 


and shaft group. 


3 — PRELIMINARY CHECKS 


- Machine off. 


4 ~ PROCEDURE 


4.1. — REMOVAL 


: 


2- 
3 

AS 
5- 


6 = 


T= 


Remove the camshaft. Routine 5.15. 

Remove the cam lever retaining circlips. 

Remove the eject roller swinging support. Routine 5.13. 
Un-hook the pinch counter rollers springs. 


Push the shaft towards the right (seen from the front) and 
slide off the left hand counterroller lever. 


Push the shaft towards the left to remove the right hand coun 
terroller lever. 


Push the shaft even further (towards the left) to eventually 
remove the eject and aligment levers. 


4.2. — REPLACHYIENT 


1 - 
2- 


Carry out the operations at point 4.1. in the reverse order. 


Lubricate the shaft and the lever rollers. Routine 3.2. point 


4.2. step 3. 
A 
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Came lutch 


Camshaft Main shaft 


—Counterrollers 


Fig. 5.18. — Pinch counterrollers 


a L.H, counterroller lever 
4 Circlips to remove 
>. Vie 
r#) 


Swinging support lever 


R.H, counterroller lever 


5 — FINAL CHECKS 
1 — Switch the machine on and feed through same cards. 


2 ~ Check that cards do not become jammed in the waiting station. 
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ROUTINE 


NAME 
DURATION 


PREREQUISITES 


Ws 


: Feed clutch pawls 
B WG by lobe 
: None 


1 — TOOLS AND INSTRUMENTS 


—- Engineer's tool kit. 


2 — PURPOSE 


- To allow the repair or replacement of parts belonging to the feed 
clutch group. 


3 — PRELIMINARY CHECKS 


— Machine off. 


4 ~— PROCEDURE 


4.1. — REMOVAL 


1 


nN WM F&F W DN 


f 


Remove the operata’s console. 

Loosen the pin set screw. 

Withdraw the pin from its support. 

Loosen the pivot screw and extract the pawls group. 
Remove the springs. 

Remove the pawl rod circlip. 


Withdraw the rod. 


4.2. — REPLACEMENT 


1 — Clean the various components and lubricate the shaft. See rou-— 


tine 3.2. Procedure 4.3. — steps 2 and 3. 


2 — Replace by following the removal steps 7 through 1 and carry-— 


ing out the operations in the reverse order. 
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Pivot screw 


Pin set screw Springs 


Pawl rod circlip 


Fig. 5.20. — Feed clutch pawl 


5 — FINAL CHECKS 


— None. 
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ROUTINE : 5.18 
NAMa : Main clutch pawls 
DURATION : 1.0 br 

: None 


PREREQUISITES 
4. TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


, 


2 — PURPOSE 


- To allow the repair or replacement of parts belonging to the main clutch 
groupe 


3 — PRELIMINARY CHECKS 
- Machine off. 


4 — PROCEDURE 


‘Aet. — REMOVAL 
1 — Remove the hopper bottom plate. 
2 — Unhook the return spring from the pawl side. 


3 ~ Remove the circlip from the tie rod of the solenoid actuating lever 
and from the pawl shaft. 


4 — Remove the shafts. 


4.2. — RESLACENENT 


1 — Clean all parts and lubricate the shafts. Routine 3.2. point 4.2. , 
step 1. 


2 —-Replace items in the reverse order described at point 4.1. 
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Return spring 
Hooking pawl 

Countesmarch paw! 

Solenoid tie rod 

=~ 
Rubber b tock 
Fig, 3.22. — Main clutch pawls 
' 
9 - PIAL CHECKS 
e- Hone. 
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ROUTINE : 5.19 

NANE : Feed clutch 
DURATION : 4.0 hrs 
PREREQUISITES : Routine 5.14. 


= 
I 


TOOLS AND INSTRUMENTS 


“- Tool kit and system tools. 


2 — PURPOSE 


- To allow the repair or replacement of parts belonging to the feed clutch. 


3 — PRELIMINARY CHECKS 


— Machine off. 


4 — PROCEDURE 


4.1. — REMOVAL 

1 — Remove the pinch roller shaft. Routine 5.14. 

2 — Unscrew the on the clutch shaft. Remove the shaft. 
3 — Retain the inner pinion. 
4 


— Pushing with an aluminium drift the whole group,move the inner bear 
ing. 
5 — Slide off the cam group, crown and cruciform coupling. 


6 ~ To gain access to the clutch, detatch the crown from the cams. 


4-2. — REPLACEMENT 


~ Replace items in the reverse order described at point 4.1. 
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WOTE 


Particular attention is to be exercised when mating the components of the cruciform 


coupling. 


Fig. 


5 — FINAL CHECKS 


—- None. 
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22, — Feed clutch exploded 
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ROUTINE : 5.20 

Nahe : Main shaft helical gear 
DURATION : 4.0 hrs 

PREREQUISITES : Routine 5.2. 


1 -— FOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


‘ 


2 — PURPOSE 


-=— To allow the repair or replacement of parts belonging to the main shaft 
helical gear. 


3 — PRELIMINARY CHECKS 


- Machine off. 


4 — PROCEDURE * | | | . 0 


4. 1 _- REMOVAL 


i- Remove the feed block. Routine 502s | 
{ 
- Remove the hopper bottom plate and the front slide. | 


2 
3 - Remove the lubrication box lid. 
4 


~ Push the shaft upwards, tapping it if necessary. Care must be taken 


not to damage the oil sealing ring. Retrieve the distance piece on 
the shaft. 


5 ~ Remove the bearing and the helical gear. 
4.2. — REPLACEMENT 


1 - Replace items in the reverse order described at point 4.1. 


NOTE 


When replacing the oi! seal, care must be taken not to pinch it, 


‘2 = Fill with type grease the lubrication box. ; | 


° 


3 - Move the motor in the fixing slots to take up pley on the belt. 
Tighten the ‘fixing bolts. 
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Secondary shaft 


Secondary shaft clutch 


Helical! pinion t——G mm flat 


: oT HUTT ag 


Fig. 5.23. — Main shaft helical gear 


Lubrication box 
Helical gear 


Main shaft 


Teeth towards bearing 


Fig. 5.24. — Main shaft components - exploded 


5 — FINAL CHECKS 
1 — Adjust the belt tensioner. koutine 4.18. 


2 — Adjust the front slide. Routine 4.8. 
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ROUTINE : 5.21 

NAME : Secondary shaft worm gear 
DURATION : 4.0 hrs 

PREREQUISITES : Routine 5.2. 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


2 — PURPOSE 


- To allow the repair or substitution of the worm gear on the secondary 
shaft. 


3 — PRELIMINARY CHECKS 
- Machine off. 


4 — PROCEDURE 


4.1. — REMOVAL 
1 — Remove the feed block. Routine 5.2. point 4.1. 
- Unscrew the lubrication box lid screws, hence the lid. 


— Empty the lubrication box. 


2 
3 
4 —- Tilt the feed block towards the left. 
5 


~ Remove the self—lock nut on the shaft holding the latter with a 9 m 
OE spanner on the flats. 


6 — Remove the flange and the eight spheres that protrude from the pin 
ion gear. 


7 — Remove the clutch assembly, pinion and shouldered sleeve. 
Care should be taken not to loose the springs, washers and spheres. 


4.2. — REPLACEMENT 


1 — Replace items in the reverse order described at point 4.1. 


LS 400 -LS 600-CRD 160 
maintenance 150 4.896.4.158.0/A 


7) ss 
igi _ rr: - ye 


SENENRYGH eLcraic 


NOTE 
gear 


To ease replacememt operations of tne clutch pack with grease the cavity of tne 


before fitting the spheres, waSher3 and springs. 


2 - Fill the clutch lubrication bex with type 2 grease. 


3 - Keplace the feed block. Routine 5.2. point 4.2. 


veconcary snaft 


Helical pinion 


Flange 


ag monn Prag 4 Self Jock nut 
cre ee 
U7] 
@ Mu =< 
Fig. 5.25. — Secondary shaft worm gear 
Pinion Sering 
Sleeve _- Washer 
Secondary shaft Ball 
-Flange 
Wy KT 
BNI, a 
NLC is 
= 
iS 
= 
= 
Fig. 5.26..-— Bal elutch 
@ 5 - FINAL cHECKs | 
~ Check for correct operation of the group- Routine 4.24. 
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ROUTINE : 5.22 

NAME : Stacker helices worm gear 
DURATION : 2 hrs 

PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


- Tool kit and system tools. 


‘ 


2 — PURPOSE 


- To allow the repair or replacement of parts belonging to the stacker 
helices worm gear group. 


3 ~— PRELIMINARY CHECKS 


— Machine off. 


4 ~— PROCEDURE 


d.1. - 
1 


2 
3 
4 
2 


wm & WP 


LS 400- 


REMOVAL 

~ Remove the cover fron the top of the eject stacker. 

- Remove the stacker two bottom plates. 

- Remove the 3 Allen screws from the bottom support. 

- Unscrew the ‘lock nut and lock nut securing the helices. 


—- Slide the shaft out from the machine rear. Retain components fitted 
onto it. 


REPLACEMENT 


- Replace items in the’ reverse order described at point 4.1. Do not 
tighten the bottom support fixing screws. 


~ Rotate the shaft by hand ensuring that it turns freely. 
- Tighten the 3 Allen screws of the bottom support. 
— Lubricate the pinion. Routine 3.2., point 4.6., step 1. 


—- Replace the stacker bottom plates and the eject stacker cover. 
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Helical gear shaft 


Bearing 


Worm drive 


i OS gear 
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Helices nut 
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Lower support 


Fig. 5.27. — Stacker helices shaft 


5 — FINAL CHECKS 


@ - None. 
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ROUTINE 


: 5.23 
NAME : Stacker helices gear 
DURATION : 2 hrs 
PREREQUISITES : None 


1 — TOOLS AND INSTRUMENTS 


~- Tool kit and system tools. 


2 — PURPOSE 


- To allow the repair or replacement of parts belonging to the stacker 
helices gearing group. 


3 = PRELIMINARY CHECKS 


- Machine off. 


4 — PROCEDURE 


4.1. — REMOVAL 
1 ~ Remove the eject stacker chromed cover screws. 
2 — Remove the belt idler. 


3 - Unscrew the self-locking nut or the helical gear shaft. Hold the 
shaft from the top on the flat. , 


4 — Retain the distance piece placed under the nut. 


5 ~ Using either an aluminium or a wood drift, drive the shaft upwards. 
Keep pressure on the upper bearing so not to damage the rails. 
If the bearing can not be extracted easily, proceed as follows: 


a — Remove the optics group positioned on the input side of the 
eject stacker by unscrewing the: thumb screw. 


b — Remove the rails and the distance pieces secured by the bolts. 
c — Remove now the shaft together with the bearing. 


6 ~ Retain the work screw and the distance pieces. 
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4.2. — REPLACEMENT 


1 — Slide on the belt and replace all items in the reverse order 
scribed at point 4.1. 


2 — Lubricate the pinions. Routine 3.2., point 4.6., step 1. 


Rails 


Helices 
shaft 


Lower & 
suppor 


a 
re 


s 


er c/s 


ra 
Fig. 5.28. — Stacker helical gears 


5 ~ FINAL CHECKS 


- Adjust belt tension. Routine 4.18. 
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ROUTINE ; 5.24 

NAME : Read photocell 
DURATION : 2.0 brs 
PREREQUISITES : None 


1 -— TOOLS AND MATERIALS 


- Tool kit and system tools. 

‘= Scope. 

- Photocell BPY10 40 to 8 ,uA P.N. 5854215 G 
. / 


2 — PURPOSE 


- To replace a photocell. 


3 — PRELIMINARY CHECKS 


- Machine off. 


4 


PROCEDURE 


4.1. — REMOVAL 
1 — Unscrew the head group knurled thumb screws. 
2 — Remove the cover by unscrewing the two screws. 


3 — Remove the 2 screws that hold the photocell housing to the head sup 
port. 


Slightly slacken the 7 screws of the bakelite cover. 


a 
| 


5 — Take the photocell out and unsolder it. 


4.2. — REPLACEMENT 


1 — Replace the photocell. 


CAUTION 


The terainal individuated with a red spot, is to be connected to oommon. 
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2 — Carry out in reverse sequence operations described at point 4.1., 
steps 4 and 5. 


3 — Fit the cell housing pushing down and to the right before tightening 
the screws. 


4 — Carry out in sequence operations described at steps 1 and 2. 


Y 


Bakelite cover 


12 screws to loosen indivi 


dually for interested cell 


Thumb screw 


Fig. 5.29. — Head photocell detail 


5 ~ FINAL CHECKS 


Pa 


~ Set up the read signal corresponding to the replaced cell.Routine 4.34. 
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SPECIAL « Roller gauge 


; | LS 400 
tS, a8 


P.N. 0688773 L 


TOOLS « Special roller socket wrench P.N, 0685798 L 


WACHINE OPERATIONS 


4. CLEANING 


a) = Read the notes listed on the Preventive 
Maintenance Log 

b) » Chec!: that the operator has cleaned: 
- hopper, track and stackers (1, 1.4, 1) 
= read group (1.1.4.2 and 3) 
= feed belts and z2it station idiers (1,1,4,4) 


"2. SCHEDULED REPLACEENTS 


In accordance with the Preventive Maintenance Log 
and subsystem elapsed time counter, check and repis 


ces 
a) = read lamp (2.5,4,4.2 and 3) 
b) = feed belts (2. 1.4.3) 


3. LUBRICATION 


Lubricate as per lubrication plans 
a) = main clutch ¢ pawls, gears, cams (3.2. 4.2) 


’ b) = feed clutch : pals, gcars, cams (3.2.6.5) 


4 CHECKS 


Praceed to check? 
a) = hopper card flute frecdon (2.1.4.1 and 2) 
b) = faed bsits/azinzing placten alignacnt 

with Index cam on 2 i2. 1,4, 4) 
c) = pinch roller surfaces and idler 

roller freedoa (2.4.4.3 and 4) 


MACHINE Coat] OPERATIONS 


S. FUNCTIONAL CHECKS 


Proceed to checks 
a) = card transport over entire track (2.9. 4) 
b) = read signals ALXX-350 us (2. 10. 4.5) 
c) » one-shot RIPE and general opera= 

tion with autoesyne disabled (2, 10. 4, 5) 
d) = lanp stpply margins (2. 10. 4.7)) 
e) = fill in the Preventive Maintenance 

Loy. and geppropriate service report. 


maintenance 


Note 
Reference numbers, in brackets, refer to Maintenance Manual Pt. 4.696,4,009. A. 
The pertinat Preventive Maintenence Log has Ph. 4033.-.060.64 
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Roller gauge 
Spring gauge 


- SPECIAL 


TOOLS 


Dynanometer 


MACHINE [OFA OPERATIONS 


4, GENERAL CLEANING: = - 


a) « Reed the notes listed on the Preventive 
Maintenance Log ; 

b) = Check that the operator has cleaned: 
= hopper, track, stackers 


= read grou; (1.4.4.2 and 3) 

= feed belts and wait station (14.4.4) 
c) = Proceed to clean: 

- base plates and main deck surfaces. (3, 1,4, 1). 

~ feed head (3, 1. 4,2) 


2. SCHEOULED REPLACEMENTS 
In accordance with the Preventive Maintenance Log 
and subsystem elapsed tine counter, check and repla 
ce: | ' 


a) = read lamp (2.5.4.4.2 and 3) 
b) = feed belts (2. 1.4.3) 
c) = eject and alignment cams levers and rotlers(5.16) 
d) = eject roller (5.13) 
e) = swinging platten 
3, LUBRICATION 

Lubricate as per lubrication plan: 

a) ~ hosper t guide, swinging platten (3,2.4.1) 
b) = main clutch : pawls, gears, cans (3,2. 4.2) 
c) - feed clutch : pawls, gears, cams (3.2. 4,3) 


d) = wait station: lever shaft, cruciform coup] 
. ing, eject roiler swinging © 
support (3.2, 4,4) 
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en MAINTENANCE SCHEDULE TYPE H |: 


Spectal roller ‘socket wrench P.N, 


(1.1.4.1) . 


Note 
Reference nunbers, In brackets, refer to Vaintenance Manuel P.t, 4,696.4,000, /A. 


The pertinent Preventive Vatntenance Log has P, 


068773 L 
0688796 T 
0688798 L 
4355415 R 


P, N. 
P.N. 


PON. 


4 CHECKS 


Proceed to checks 
a) - feed belts/svinging plattern aligniant 


with index cam on P (2.1.4, 4) 
b) throat gap (2, 1.4.5) ®@ 
c) = main clutch adjustment and state 
of wear (2.2. 4) 
d) = feed clutch release (0.2m) (2.3.4.1) 
e) » alignment and eject rollers | $ 


(roller-throat gauge 3 0, 3m) (2,4, 4, 1&2) 
f)} = pinch roller surfaces and idler 


roller freedom (2.4.4.3 and 4) 


MACHINE [OH] OPERATIONS — a 


5S. FUNCTIONAL CHECKS 


Procced to checks : 
8) ~ card transport over entire track (2.9.4) e 


b) = syne signal (FCDI-341,5 psec = ( ® 
LightAlo Light) (2. 10.4.4 and 4) 
c) = read signals ALXX « 350 jus . (2, 10. 4, §) 


G) = one-shot RIPE and general operation 


with automsync disabled = (2, 10.4, 6) 
. @) = lamp supply margins " (2,10,4.7) 


f) © AFOT signals adjustment (2, 10. 4.8) 


&, FINAL OPERATIONS 


a) @ Carry out the SAT progrom 
b) = Fill in the Preventive Maintenance Log end 
appropriate service report. 


N, 4,033, 4.060.6A 


4,014, 4, 605, 7A 
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oy 

og a4 CRD 
Rott a Ee a ee 
LUSRICANT (3) SAE 50 oll P.N, 0491020 G i 
TYPES [2] GL 4 grease P.N, 0491047 P 
ISS tees es sn 


| 


(eH) [2] 


| 
ey 
Pawl command pivut | > : 
| Siete! 
| j page [2] tr, H) 
} 
i _ 
Zea 2 (7, H) 
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Feed clutch pawls | LOE 
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CiMetites 0 CO ® (4) 
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(F, H) —e + ao ——— 
Main clutch pawl . : 
axis 


(Fp A) 


(H) 6) ——s 
Swinging pletten 
bushings 


@ (HH) track and eject idlers busnings 
(F, H) worm = holical drive 


Note: Letters in brackets indicate the pertinent Maintenance Scheculed requiring tha lubrication. 
i saab 9 idk =z 
Standard lubricants are foreseen, QUANTITY: fale )Litt2e Li iO) Average. 
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